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I N T R O D U C T I O N  
M a n y  i n v e s t i g a t o r s  a s s u m e d  m i g r a t i n g  b a t s  u t i l i z e d  
s p e c i a l  n a v i g a t i o n a l  a i d e s .  I n  t h e  f i r s t  r e c o r d e d  h o m i n g  
e x p e r i m e n t  o n  b a t s ,  G y l e s  ( 1 8 8 3 )  d i s p l a c e d  t h e  a n i m a l s  
a b o u t  0 . 5  m i l e s  f r o m  t h e i r  r o o s t  a n d  n o t e d  t h a t  w h e n  r e ­
l e a s e d  t h e y  f l e w  d i r e c t l y  b a c k  t o  i t .  
E a r l y  e x p e r i m e n t e r s  ( E i s e n t r a u t ,  1 9 3 6 ;  C a s t e r e t ,  
1 9 3 8 ;  M o h r ,  1 9 3 4  a n d  P o o l e ,  1 9 3 2 )  u s e d  l e g ,  e a r ,  a n d  w i n g  
t a g s  t o  d i s c o v e r  t h a t  h o m i n g  a m o n g  m i g r a t o r y  b a t s  w a s  
u s u a l l y  p o o r  a t  d i s t a n c e s  l e s s  - t h a n  1 0  k m . ,  g o o d  a t  m i d d l e  
d i s t a n c e s ,  a n d  a g a i n  p o o r  a t  l o n g  d i s t a n c e s .  
G r i f f i n  ( 1 9 4 0 )  s h o w e d  t h a t  b a t s  c a u g h t ,  b a n d e d  a n d  
r e l e a s e d  n e a r  t h e i r  c o l o n y  w e r e  a s  l i k e l y  t o  b e  r e c a p t u r e d  
a s  t h o s e  w h i c h  w e r e  r e l e a s e d  a t  a  d i s t a n c e  f r o m  i t .  H e  
h y p o t h e s i z e d  t h a t  t h e  b a t s  a s s o c i a t e d  t h e  c a p t u r e / r e l e a s e  
l o c a t i o n  w i t h  t h e  t r a u m a  o f  b e i n g  b a n d e d ;  h e n c e  t h e y  d e ­
s e r t e d  t h e  a r e a .  G r i f f i n  o b t a i n e d  t w o  r e c o r d s  o f  b a t s  
w h i c h  w e r e  r e l e a s e d  a t  a  d i s t a n c e  f r o m  t h e  c o l o n y  a n d  l a t e r  
w e r e  r e c a p t u r e d  b e t w e e n  t h e  r e l e a s e  s i t e  a n d  t h e  c a p t u r e  
s i t e .  T h e s e  r e c o r d s  l e d  h i m  t o  p o s t u l a t e  t h a t  c a v e  b a t s  
h a d  a  w e l l  d e v e l o p e d  h o m i n g  i n s t i n c t .  I n  l a t e r  p a p e r s ,  
- G i f f o r d  a n d  G r i f f i n  ( 1 9 6 0 )  a n d  T w e n t e  ( 1 9 5 5 )  n o t e d  m o v e ­
m e n t s  o f  d i s t a n t  r e l e a s e s  t o  a l t e r n a t e  r o o s t s  n e a r  t h e  c a p ­
t u r e  s i t e .  B y  c h e c k i n g  t h e s e  a l t e r n a t e  d a y  r o o s t s  a n d  
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u s i n g  r a d i o a c t i v e  t~gs, P u n t  a n d  N i e u w e n h o v e n  ( 1 9 5 7 )  i n ­
c r e a s e d  t h e  d e t e c t i o n  o f  r e t u r n s .  
B y  1 9 5 7 ,  d i s t a n c e  r e t u r n  r e c o r d s  w e r e  a v a i l a b l e  f o r  
s e v e r a l  s p e c i e s  o f  b a t s  a n d  t h e i r  s p e e d  o f  r e t u r n  w a s  
s t u d i e d .  C o c k r u m  ( 1 9 5 6 )  a n d  M u e l l e r  a n d  E m l e n  ( 1 9 5 7 )  n o t e d  
t h a t  p e r c e n t a g e s  o f  r e t u r n s  w e r e  n o t  h i g h  e n o u g h  t o  d e m o n ­
s t r a t e  a c c u r a t e  o r  d i r e c t ·  h o m e w a r d  o r i e n t a t i o n  b y  b a t s ,  a s  
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o p p o s e d  t o  w a n d e r i n g  a n d / o r  e x p l o r a t o r y  f l i g h t s  u n t i l  " f a m i ­
l i a r  a r e a " l  w a s  r e a c h e d .  M u e l l e r ' s  ( 1 9 6 3 )  s t u d i e s  o f  M y o t i s  
l u a i f u g u s  l e d  h i m  t o  p o s t u l a t e  t h a t  r e t u r n s  a t  f a s t e r  t h a n  
4  m p h  ( a b o u t  1 / 4  o f  n o r m a l  f l i g h t  s p e e d )  w e r e  i n  e x c e s s  o f  
w h a t  o n e  m i g h t  e x p e c t  o n  t h e  b a s i s  o f  a  r a n d o m  s e a r c h  b y  a  
b a t .  S e v e r a l  o f  M u e l l e r ' s  e x p e r i m e n t s  a t t e m p t e d  t o  i d e n t i f y  
m e c h a n i s m s  u s e d  b y  b a t s  i n  homi~g b y  c o m p a r i n g  t h e  retur~s 
o f  t e s t  b a t s  t o  t h o s e  o f  c o n t r o l  b a t s .  M u e l l e r  f o u n d  n o  
d i f f e r e n c e  i n  p e r f o r m a n c e  b e t w e e n  y o u n g ,  a d u l t s  a n d . o l d  
a d u l t s ,  v a r y i n g  w i n d  s p e e d s  a n d  d i r e c t i o n s ,  c 1 6 u d  £ o v e r  a t  
n i g h t ,  v i s i o n ;  olfaction~ t o p o g r a p h i c  f a m i l i a r i t y ,  l i g h t  
d e n s i t y  o r  d i r e c t i o n ,  a n d  g r o u p  c o h e r e n c e  ( n u m b e r s  r e l e a s e d  
a l l  a t  o n c e ,  a l l  r e t u r n i n g  t o g e t h e r  t o  t h e  c a p t u r e  s i t e ) .  
M u e l l e r  a p p l i e d  W i l k e r s o n ' s  ( 1 9 5 2 )  t e s t  f o r  r a n d o m  s e a r c h  
b y  b i r d s  t o  h i s  d a t a  o n  b a t s .  M u e l l e r  a s s u m e d  t h a t  t h e  
b a t ' s  s e a r c h  f o r  f a m i l i a r  t e r r i t o r y  e n d e d  a f t e r  a  d e s i g n a t e d  
1  D e f i n e d  a s  · t h e  a r e a  t r a v e r s e d  b y  a  b a t  i n  n o r m a l  u n d i s ­
t u r b e d  m o v e m e n t s .  
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t i m e ,  i g n o r i n g  r e p o r t s  ( H i t c h c o c k  a n d  R e y n o l d s ,  1 9 4 2 ;  B e l s ,  
1 9 5 2 ;  D u l i c ,  1 9 5 7 )  o f  r e t u r n s  f r o m  d i s t a n t  r e l e a s e s  l a t e r  
t h a n  o n e  y e a r  a f t e r  r e l e a s e .  H i s  findi~gs w e r e  inconclus~ 
i v e .  
D a v i s  ( 1 9 6 6 )  r e c o g n i z e d  t w o  t y p e s  o f  h o m i n g  e x p e r i ­
m e n t s :  T y p e  A ,  i n  w h i c h  r e l e a s e  i s  a t  a  p o i n t  w i t h i n  t h e  
b a t ' s  f a m i l i a r  a r e a ;  a n d  T y p e  B ,  i n  w h i c h  r e l e a s e  i s  a t  a  
p o i n t  o u t s i d e  o f  t h e  f a m i l i a r  a r e a .  T h r e e  t y p e s  o f  h o m i n g  
a b i l i t y  w e r e  d e s c r i b e d :  1 )  a b i l i t y  t o  h o m e  w i t h i n  f a m i l i a r  
a r e a ;  2 )  a b i l i t y  t o  m a i n t a i n  a  d i r e c t i o n a l  f l i g h t  e v e n  w h e n  
i n  u n f a m i l i a r  a r e a ;  a n d  3 )  a b i l i t y  t o  a p p r o x i m a t e  t h e  c o r ­
r e c t  d i r e c t i o n  o f  t h e  f a m i l i a r  a r e a  w h e n  i n  u n f a m i l i a r  t e r ­
r i t o r y .  D i f f e r e n c e s  D a v i s  o b s e r v e d  i n  h o m i n g  a b i l i t i e s  o f  
i m m a t u r e s  c o m p a r e d  t o  a d u l t s  w e r e  t h o u g h t  t o  r e s u l t  f r o m  
l a c k  o f  f l i g h t  c a p a b i l i t y ,  u n d e v e l o p e d  h o m i n g  a b i l i t y ,  
a n d / o r  d i f f e r i n g  l o c a l i t y  l o y a l i t y .  D a v i s  f o u n d  t h a t  s e a ­
s o n a l  f a c t o r s  a f f e c t e d  t h e  h o m i n g  o f  t h e  p a l l i d  b a t ,  A n t r o ­
z o u s  p a Z Z i d u s ,  s i g n i f i c a n t l y .  A n  i n v e r s e  r e l a t i o n s h i p  w a s  
f o u n d  b e t w e e n  n u m b e r  o f  r e t u r n s  a n d  d i s t a n c e  o f  r e l e a s e  
f r o m  c o l o n y .  T h e s e  f i n d i n g s  c o n f i r m e d  t h o s e  o f  K o w a l s k i  
a n d  W O j t u s i a k ,  ( 1 9 5 2 )  , ' M u e l l e r  ( 1 9 6 3 ) ,  a n d  H a s s e l l  ( 1 9 6 3 ) .  
R e l e a s e  a l s o  a p p a r e n t l y  a f f e c t e d  p e r c e n t a g e s  o f  r e t u r n s  
( D a v i s ,  1 9 6 6 ;  M u e l l e r ,  1 9 6 3 ;  H a s s e l l  a n d  H a r v e y ,  1 9 6 5 )  f r o m  
v a r i o u s  d i r e c t i o n s  f r o m  t h e  c o l o n y .  
D a v i s  ( 1 9 6 6 )  c o n c l u d e d  t h a t  T y p e  1  h o m i n g  o c c u r r e d  
i n  a l l  b a t s ,  s i n c e  t h e y  w e r e  a b l e  t o  l e a v e  r o o s t s ,  f o r a g e ,  
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e t a . ,  a n d  r e t u r n  t o  t h e  r o o s t  b e f o r e  s u n r i s e .  D a v i s  s p e c u ­
l a t e d  t h a t  T y p e  2  homi~g p r o b a b l y  i n v o l v e d  s o m e  l e a r n i n g  
a n d  e x p e r i e n c e  b y  b a t s .  H e  c o n s i d e r e d  r e t u r n s  f r o m  d i s ­
t a n c e s  o f  2 5 0  a n d  4 5 0  m i .  b y  E p t e s i a U B  f U B a u B  a s  p o s s i b l e  
e v i d e n c e  f o r  t y p e  3  homi~g (Tabl~ , I I ) , .  
N a v i g a t i o n  b y  b a t  emp10yi~g c e l e s t i a l ,  r o t a t i o n a l ,  o r  
m a g n e t i c  c u e s  w a s  r e j e c t e d  b y  D a v i s  a n d  o t h e r s  a s  a n  e x ­
p l a n a t i o n  o f  t y p e s  2  a n d  3  h o m i n g .  S o  w a s  u s e  o f  i n f o r m a ­
t i o n  o n  r o u t e s  t r a v e l e d .  g a t h e r e d  i n  t r a n s i t  b y  b a t s  b e f o r e  
r e l e a s e .  D a v i s  r e g a r d e d  e c h o l o c a t i o n ·  a s  i m p o r t a n t  i n  T y p e  
1  ho~ing, b u t  n o t  i n  T y p e s  2  a n d  3 .  
S t a t i s t i c a l  a n a l y s i s  o f  homi~g p e r f o r m a n c e s  o f  b l i n d e d  
b a t s  v e r S U 8  n o r m a l  c o n t r o l s  ( M u e l l e r ,  1 9 6 3 ;  W i l l i a m s  e ' t  at.~ 
1 9 6 6 ,  1 9 6 7 ;  D a v i s  a n d  Bar~our, 1 9 6 6 ' ,  1 9 6 9 ;  S t o r i e s  a n d  
B r a n i k ,  1 9 6 9 )  r e v e a l e d  n o  s~gnificant d i f f e r e n c e  i n  p e r c e n t  
r e t u r n s  o f  b l i n d e d  a n d  n o n - b 1 i r i d e d  b a t s .  H o w e v e r ,  b l i n d e d  
b a t s  r e t u r n e d  mo~e s l o w l y  a n d  o r i e n t e d  t h e m s e l v e s  a t  t h e  
r e l e a s e  s i t e  a t  a  s l o w e r ,  r a t e  t h a n  d i d  n o n - b 1 i . n d e d  o n e s .  
R e l e a s e  s i t e  o r i e n t a t i o n  u s u a l l y  i n v o l v e s  c i r c u l a r  f l i g h t  
f o l l o w e d  b y  a  d i r e c t  d e p a r t u r e ,  o r  r a n d o m  m o v e m e n t s  o v e r  
t h e  r e l e a s e  a r e a .  T h e  l a t t e r  w a s  d i s p l a y e d  m o s t  o f t e n ,  b y  
t h e  b l i n d e d  b a t s .  S t o n e s  a n d  B r a n i k  ( 1 9 6 9 )  r e p o r t e d " t h a t  
d e a f e n e d  b a t s  f l e w  w h e n  r e l e a s e d ,  b u t  n o n e  h o m e d ,  c o m p a r e d  
t o  a b o u t  3 0 %  h o m i n g  f o r  c o n t r o l s  a n d  b l i n d e d  b a t s .  R .  D a v i s  
( p e r s .  c o r o m . )  r e p o r t e d  t h a t  m o s t  o f  t h e  b a t s  h e  d e a f e n e d  
r e f u s e d  t o  f l y .  
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W i l s o n  a n d  F i n d l e y  ( 1 9 7 2 )  s u g g e s t e d  t h a t  homi~g m i g h t  
r e s u l t  f r o m  a  r a n d o m  p r o c e s s ,  a n d  c h o s e  a  n o n - m i g r a t o r y  b a t ,  
M y o t i s  n i g p i c a n s "  t o  s , t u d y .  A  m o d e l  ( h e r e i n a f t e r  c a l l e d  
t h e  W - F  m o d e l )  w a s  p r o p o s e d ,  b a s e d  u p o n  t h e  a s s u m p t i o n  t h a t  
b a t s  w i l l  f l y  r a n d o m l y  f r o m  a  r e l e a s e  p o i n t  i r i ' a  s t r a i g h t  
l i n e  u n t i l  f a m i l i a r  t e r r i t o r y  i s  r e a c h e d .  
F i g u r e  1  s h o w s  h o w  e x p e c t e d  r e t u r n s  m a y  b e  c a l c u l a t e d .  
W i t h i n  t h e  b a t ' s  f a m i l i a r  t e r r i t o r y  (ci~cle) e x p e c t e d  r e ­
t u r n s  a r e  1 0 0 % .  A s  d i s t a n c e  f r o m  t h e  f a m i l i a r  t e r r i t o r y  
i n c r e a s e s ,  t h e  p r o b a b i l i t y  o f  r e t u r n  d e c r e a s e s ;  a t  p o i n t  
' R ,  t h a t  ~robability =  ' 3 2 0 : .  F~gure 2  ' s h o w s  t h e  e x p e c t e d  
a n d  o b s e r v e d  r e t u r n s  o b t a i n e d  b y  W i l s o n  a n d  F i n d l e y ,  b a s e d  
o n  a  f a m i l i a r  a r e a  o f  1 3  k m .  T a b l e  I  s h o w s ' a  s u m m a r y  o f  
W i l s o n  a n d  F i n d l e y  d a t a .  
T h i s  s t u d y  i n v o l v e s  t h r e e  p h a s e s .  F i r s t ,  a  ' s u n u n e r  
c o l o n y  o f  E .  f U s c u s  w a s  invest~gated t o  d e t e r m i n e  w h e t h e r  
t h e  W - F  m o d e l  i s  a p p l i c a b l e  t o  t h i s  m i g r a t o r y  s p e c i e s .  E .  
f U s c u s  w a s  c h o s e n  b e c a u s e  f e m a l e s  s e e m  t o  h a v e  a  h i g h , l o c ­
a l i t y  l o y a l i t y  t o  t h e  s u m m e r  n u r s e r y  ' ( H u m p h r e y  &
~ 
C o p e ,  
1 9 7 6 ) . .  I f  t h e  m o d e l  i s  a p p l i c a b l e ,  f a m i l i a r  a r e a  c a n  b e  
d e t e r m i n e d ,  a n d  p o s s i b l y  h i b e r n a c u l a  d i s c o v e r e d ,  a s  E .  
f u s c u s  i s  u s u a l l y  a  s e d e n t a r y  b a t  a n d  m i g r a t o r y  m o v e m e n t s  
a r e  n o t  o f  g r e a t  d i s t a n c e s .  S e c o n d l y ,  t h e  m o d e l  w a s  a p ­
p l i e d ,  w h e r e  p o s s i b l e ,  t o  p r e v i o u s l y  r e c o r d e d  w o r k .  A .  
s u m m a r y  o f  o t h e r  h o m i n g  e x p e r i m e n t s  i s  f o u n d  i n  T a b l e  I I .  
F i n a l l y ,  a n o m a l i e s  . a n d  n o n - r a n d o m  h o m i n g  a r e  d i s c u s s e d .  
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- TABLE I 
ACTUAL AND EXPECTED, HO~ING PERFORMANCE OF Myotis nigriaans 1 
Distance (lan) 
3.5 
5 
10 
16­
38 
50 
104 
Number Released 
17 
12 
17 
12 
16 
39­
21 
Number Returns 
16 
11 
12 
4 
4 
2 
0 
Number Expected 
17 
12 
17 
3.7 
1.8 
3.1 
.6 
X2 
;059 
.083 
1.471 
.021 
2.850 
.402 
.600 
2.636 
lWi1son &Findley (1972) 
00 
JI 
TABLE II 
SUMMARY OF PUBLISHED HOMING PERFORMANCES OF BATS 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Rhinolophu8 hipposideros 
5.0 36 16 44 IsseI (1950) 
5.6­ 32 0 0 " 13.0 
0.001 2 2 100 .Kowalski & Woj tusiak (1952) 
It0.003 2 2 100 
0.007 2 2 100 " 0.3 3 1 33 " 0.4 1 () 0 " 
'0.6 4 1 25 " 2.2 10 4 40 " 2.5 6 2 33 " 3.1 3 2 67 " 3.4 4 2 SO " 3.7 2 0 0 " 4.3 2 1 . 50 " 5.0 2 1 50 " 7.4 4 1 25 " 
If8.1 3 0 0 
It9.9 4. 0 0 
10.5 3 1 33 " 14.9 7 1 14 " 
(,Q 
I I' 

TABLE II (Continued) 
Distance Number 
(Miles) Released 
Maarotu8 waterhousii 
.42 31 

PhyZZostomus hastatu8 
6.25 48 

10 10 

12 11 

16 20 ' 

17 10 

20 42 

, 21 10 

30 . 25 

40 25 

Myotie austroriparius 
18 80 

31 25 

45 100 

108 100 

178· 79 

: Myotis qapaoainii 
1.2 9 

Number 
Returned 
2 

39 

8 

5 

15 

5 

22 

3 

7 

3 

18 

2 

8 

0 

0 

0 
Percent 
Returns 
6 

48 

10 

11 

20 

5 

14" 

3 

5 

4 

23 

·8 

8 

0 

0 

0 
Reference 
Davis' (196 6) 
Williams, et aZ. 1966, 1967) 

" 
" 
" 
" 
II 

" 
n 
Rice. (1957) 
" 
". 

" 

H 
Lariza (1958) 
~ 
0 
~ 
TABLE II (Continued) 
Distance Number Number, Percent 
(Miles) Released Returned Returns Reference 
Myotis dasyoneme 
3.7 5 3 60 Punt &Nieuwenhoven (1957) 
Myotis daubentoni 
4.4 42 2 5 Punt' &Nieuwerihoven (1957) 
Myotis grisesoens 
38 225 48 22 Gunier &Elder (1971)
75 ·212 59 27 n 
100 50 8 16 Harvey, et at. (1976)
100 50 . 2, '4 " 100 50 4 3 " 100 50 3 6 " 
56 ? 3 ? Tuttle (1961)
66 ? 6 ? " 68 ? 7 ? " 80 ? 38 ?.• " 
tt130 ? 3 ? 
Myotis keenii 
8 1 1 100 Davis (1966) 
~ 
~ 
TABLE II (Continued) 
Distance Number 
(Miles) Released 
Myotis Zuaifugus 
100 52 
20 40 
4 46 
10 179 
66 59 
77 229 
82 66 
93 133 
107 181 
120 118 
12 113 

12 12 

17 102 

17 26 

51 64 

5 8 

10 158 

15 331 

17.5 10 

20 10 

30 122 

Number 
.Returned 
2 
16-18 
? 
? 
?
. 

? 
? 
? 
? 
? 
5 
0 
5 
o· 
0 
4 
55 
43 
0 
5 
23 
Percent 

Returns 

4 
80-90 
? 
? 
? 
? 
? 
? 
? 
? 
4 
0 
5' 
0 
0 
50 
35 
13 
0 
50. 
19 
Reference 
Cagle &Cockrum (1943) 
also Cockrum (1949) 
Cope, Koontz &Churchwell 
(1961) 
Cope, Mumford &Wilson (1958) 
It 
II 
" 
It 
It 
t1 
" 
Davis &Hitchcock (1965) 
" 
" 
tI 
It 
Gifford &Griffin (1960) 
" 
" 
" 
u 
t-' 
N " 
~ 

TABLE II (Continued) 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Myotis lucifugus (Continued) 
50 135 6 4 Gifford &Griffin (1960) 
36 5 1 20 Griffin (1936) 
3 10 3 30 Griffin (1940b)
10 140 17 12 
" 12 73 6 .8 
" * 20 10 2 20 
" 24 5 1 20 
" 33 2 1 50 
" 
ft36 24 6 25 
It66 49 2 4' 
156 82 7 8 
" 
61 19 2 11 Hitchcock (1943) 
3.2 93 37 40 Hitchcock &Reynol.ds (1942)68 22.3 83 37 
" 70 55 1 2 " 76 114 52 46 
" 180 78 2 3 
" 
1.3 ? 1 ? Mohr (1934)2.8 ? 1 ? 
" 12 .. 5 ? 3 ? If 
17.5 ? 4 ? 
" 3.0 ? 3 ? (A " 
~ 
~ 

TABLE II (Continued) 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Myotis Zuaifugu8 (Continued) 
12 200+ (all but 1) 100 Mohr (1942 a) 
25 162 0 0 Mohr (1942b) 
55 70 29 41 Mohr (1953) 
250 ?. 2 ? Reported by Mohr (1953) 
.3 60 54 90 Mueller (1963) 
5 527 295 56 " 

10 151 66 44 
 " 
15 786 377 48 " 
20 i28 49 38 " 
25 702 217 31 " 

30 9l 34 37 " 

40 70 15 21 
 " 50 66 9 13­ " 
60 72 7 10 " 
5 1-09 60 55 Mueller & ,Em1en (1957) @ 

10 58 30 52 
 " 
15 57 16 28 " 
20 60 ' 10 17 " 
30 50 18 36 " 
40 50 11 22 " 50 50 189 " 
tr60 50 8 16 
. foiol10 20 4 20 Poole (1932) 
.p. 
~. 
f 
TABLE II (Continued) 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Myotis Z,uoifugus (Continued) 
18 10 0 0 Poole (1932) 
270 34 2 6 Schramm (1957) 
228 77 20 25 Smith &Hale (1953) 
32 11 4 36 Stones &Branick (1969)@ 
Myotis' myotis 
114.9 27 0 0 Be1s (1952) . 
10 1 1 100 Caste.ret (1938)
124 17 1 6 " 
26 40 9 23 Eisentraut (1936)
95 22 1 5 " 27'.9 ? ? ? Eisentraut (1957) 
13 ,74 12 16 IsseI (1950) 
? ? 1 ? Krzanowski (196) 
1.2 6 1 17 Lanza (1958) 
II5.6 3 1 33 
It11.2 '4 1 25 
. I-' 
VI 
~ 

TABLE II (Continued) 
Distance Number Number Percent· 
(Miles) Released Returned Returns Reference 
Myotis mystaainus. 
13 .11 2 18 IsseI as by Roer (1960) 
3.7 io 1 10 Punt &Nieuwenhoven (1957) 
Myotis nattereri 
3.7 ? 1 ? Punt &Nieuwenhoven (1957) 
Myotis nigpiaans 
6.2 17 12 70 Wilson· (197l) 
2.2 17 16 94 Wilson &Findley (1972) 
3.1 12 11 92 It 

10 12 4 33 It 

23.8 16 4 25 H 
31.2 39 2 5 If 

65 21 0 0 11 

Myotis o:Cllgna'thuB 
82 15 1 7 Du1ic (1957) 
1.2 14 6 43 Lanza (1958) 
5.6 6 3 50 If 
11.2 6 1 17 If 
~. 
0\ 
~ , ~ 

TABLE II (Continued)
\, 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Myotis 80daZis 
5 40 23 58 Davis &Barbour (1970) 
15 40 21 53 It 
25 50 31 62 " 
40 100 51 51 rr 
20 35 10 29 Griffin (1940 b) 
150 44 2 5 " 
12 25 17 68 Hassell (1963) 
24 25 ,16 64 tI 
36 25 14, 56 " 
48 25 9 36 n 
60 51 16 , 34 " 
72 49 8 16 n 
84 50 9 18 " 
96 75 9 12 tI 
108 77 6 8 tI 
120 98 5 5 " 
132 100 6 6 " 
144 100 4 4 tI 
200 1472 555 38 Hassel &Harvey (1965) 
20 100 18 18 Mueller (1963) 
~ 
-....J 
~ 

\~ TABLE II (Continued) 
Distance Number 
(Miles) Released' 
Myotis thysanodes 
20 10 

20 14 

21 15 

28 110 

Myotis veZifer 
28 6·8 

5 
 119
30 

38 72 

40 1 

7 52 

26 28 

Lasionyateris noativagans 
107 3 

PipistreZZus pipistreZZus 
.5 3 

1.2 10 

6.8 303 

Number 
Returned 
2 

1 

1 

35 

6· 
4 

3 

1 

1 

3 

1 

3 

6 

7 

Percent 
Returns 
20 

7 

7 

29 

9 

3 

4 

100 

2 

11 

33' 
100 

60 

2 

Reference 
Davis (1966) 
" 
" 
" 
Cockrum (1956) 
Hayward (1961) 
" 
It 
Twente (1955) 
" 
Davis &Hardin (1967) 
Gyles (1883) 
Ryberg (1947) 
rt 
...... 
06 
~ 
\ 
TABLE II (Continued) 
\ 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
NyctaZus noctuZa 
1.9 30 7 23 Be1s (1952) 
3.1 28 7 25 " 
24-.8 29 16 55 " 
28.6 30 4 13 " 
71.4 30 6 20 " It77.6 29 10 35 
86.9 30 2 7 " 103.1 30 0 0 " 104.3 28 3 11 " 
114.9 60 2 3 " 
6.,2 ? ? ? Ryberg (1947) . 
13 ? ? ? It 
23.6 ? 0 0 " 27.9 ? ? ? " 14,7.2 10 1 10 " 
Eptesicus fUscus 
20 20 14.-18 70-90 Cope., Koontz .& Churchwell 
(1961) 
40 47 15-19 32-40 " 
II100 11 8-11 73-100 
250 36 31 85 " 
250· 18 1 6 " 
35 25 20 80 Davis (1966) 
u ~55 12 11 92 
~ 
~. 
\. TABLE II (Continued)
\ 
Distance Number Number Percent 

(Miles) Released Returned Re'turns Reference 

Eptesiaus fUsous (Continued) 

102 5 4 80 Davis (1966) 

105 61 15 25 ' II" 120 9 4 44 " 328 22 1 5 It 
500 78 0 0 It 
15 32 9 28 Gifford &Griffin (1960) 
54 13 0 0 It 
19 6 5 83 Griffin (1940) 
95 9 2 22 Hall &Davis (1958) 
20 5 2 40 Howell &Little (1924) 
5 5 3 60 Phillips (1966)

15 11 3 27 
 " 20 12 5 42 " 
tt40 23 7 30 
It45 7 1 14 
10 98 10 10 Reynolds' (1941) 
340 18 2 11 Smith &Goodpaster (1958)
450 155 7 5 " 
,60, 8 2 25 ,T ibbett s (1 956 ) N 0 
\, TABLE II 
~ 
Distance 
(Miles) 
Eptesiaus 
6.8 
22.4 
Number 
Returned 
8 
2 
26 
3 
? 
7 
1 
2 
4 
0 
1 
Percent 

Returns 

21 
? 
18 
8 
? 
26 
? 
22 
7 
0 
100 
Reference 
Havekost (1960) 
" 
Cope &Humphrey (1967) 
" 
tf 
n 
Punt &Nieuwenhoven (1957) 

Ryberg (1947) 

Cockrum (1956) 

Davis (1966) 
" 
N 
~ 
Nyatiaeius 
96 

38 

56 

96 

(Continued) 
Number 
Released 
serotinus 
38 
? 
humeraZis 
145 
38 
26 
27 
BarbasteZZd barbasteZZus 
3.7 
PZeaotu8 
37.3 
PZeaotus 
28 
23 
24 
? 
auritu8 
9 
townsendii 
54 
37 
1 
, 

TABLE II (Continued)
\ 
Distance Number 
(Miles) Released 
Miniopterua aahreiberBii 
10 138 

124 1 

12 1 

Antro20U8 pallidu8 
1.4 2 

5 5 

8 15 

8 9 

10 15 

10 8 

14 19 

14 17 

14 20 

14 10 

15 6 

19 5 

21 48 

23 9 

25 9 

30 19 

3-0 17 

30 18 

30 20 

30 16 

30 24 

Nu:ntber 

Returned 

42 

0 

0 
2 

5 

2 

0 

5 

8 

'8 

8 

2 

2 

0 

4 

33 

2 

8 

8 

10 

6 

14 

8 

6 

Percent 

. Returns 

30 

0 

0 
100 

100 

13 

0 

. '33 
100 

42 

48 

10 

20 

0 

80 

69 

22 

90 

37 

59 

33 

70 

50 

25 

Reference 
Casteret (193&) 
" 
Lanza (1958) 
Davis (1966) 
" 
" 
" 
" 
" 
" 
If 
tI 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
N
" 
·N 
" 
~ 

TABLE II (Continued)
" 
\ 
\ 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Antpozous paZZidus (Continued) 
32 112 2 2 Davis (1966) 

32 18 12 67 
 " 
37 11 2 18 
 " 
37 8 3 38 
 " 
42 6 2 33 
 " 
49 6 .2 33 
 " n49 2 1 50 

50 20 8 40 
 " 
50 34 2 6 
 " 51 7 3 42 
 " 55 27 12 44 If 

55 12 1 8 
 " 56 20 9 45 
 " 58 '3 0 0 " 
59 6 1 17 
 " 59 10 3 30 
 " 62 3 0 0 
 " 
63 2 0 0 
 " 
68 12 3 25 
 " 68 7 2 29 It 

70 5 1 20 
 " 80 21 0 0 
 " 
tt92 20 0 0 

102 14 0 0 
 " 
108 26 1 4 
 " 
328 6 0 0 
 " 
~ 
, IJ-1 

TABLE II (Continued)
\ 
.. 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Tadarida brasiliensis 
5 216 48 22 Davis (1966 ) 
5 64 27 42 " 
10 60 25 42 " 
19 59 17 29 " 
21 8 1 13 " 
30 29 6 21 " 
30 21 5 24 If 
30 28 3 11 It 
30 26 1 4 " 
37 40 1 3 n 
38 91 27 30 " 
42 59 18 31 " 
49 3 0 0 " 
51 2 0 0 It 
55 14 1 7 " 
55 2 0 0 " 
55 38 0 0 " 
55 341 23 7 " 
56 7 5 71 " 
59 61 17 28 " 
65 89 23 26 " 
76 3 1 33 " 
108 25 5 20 " 
108 94 22 23 It 
195 69 22 32 " 
328 16 2 13 " N 
.s;:.. 
, 

TABLE II (Continued) 
Distance Number Number Percent 
(Miles) Released Returned Returns Reference 
Tadarida b~a8iliensis (Continued) 
85 19 9 47 LaVal (1973) 
60 6 1 17 Tibbetts (1956) 
@Inc1udes some blinded bats. 
N 
en 
2 6  
S o m e  g e n e r a l  i n f o r m a t i o n  o n  t h e  E .  f U 8 C U S  c o l o n y  i s  p r e ­
s e n t e d  ( A p p e n d i x  A  a n d  B ) .  
!  
«  
~ 
, , ' "  

M A T E R I A L S  A N D  M E T H O D S  
S t u d y  S i t e  
T h e  E p t e s i o U 8  r U 8 0 U S  c o l o n y  s t u d i e d  w a s  s i t u a t e d  a t  
C a m p  N a m a n u ,  7 . 0  m , i  N o r t h  o f  S a n d y ,  M u 1  t n o m a h  C o u n t y ,  
O r e g o n ,  a t  a n  e l e v a t i o n  o f  3 5 0  m .  D o m i n a n t  v~getation i s  
s e c o n d  g r o w t h  Do~glas f i r ,  aver~gi~g a b o u t  1 2  m  i n  h e i g h t .  
T w o  r i v e r s  c o n v e r g e  w i t h i n  1 0 0 0  m  o f  t h e  c a m p .  T w o  d a y ­
n i g h t  r o o s t  s i t e s  w e r e  u s e d  b y  E .  f u s o u s .  S i n c e  t h e r e  a p ­
p e a r e d  t o · b e  a n  excha~ge o f  i n d i v i d u a l s  b e t w e e n  t h e m ,  b o t h  
w e r e  c o n s i d e r e d  a s '  a  si~gle n u r s e r y .  R o o s t s  w e r e  a  5 - 8  X  
1 0 0  X  1 2 0  , c m  s o u t h - f a c i n g  c r a c k  b e t w e e n  a n  e x t ' e r n a 1  c h i m n e y  
a n d  t h e  e x t e r i o r  wal~ o f  o n e  b u i l d i n g ,  a n d  a n  a d j a c e n t  
d w e l l i n g ' s  a t t i c  f r o m  w h i c h  t h e  o n l y  a p p a r e n t  e x i t  w a s  
u n d e r  a  south-faci~g c o v e r e d  p o r c h  a p p r o x i m a t e l y  1 0  m  f r o m  
f r o m  t h e  c h i m n e y  r o o s t  (F~gure 3 a ) .  
C a p t u r e  T e c h n i q u e s  
A  2  X  8  m  n y l o n  m i s t  n e t  a n d  a  d o u b l e - f r a m e  , b a t  t r a p  
( T u t t l e ,  1 9 7 4 )  a r r a n g e d  r a n d o m l y  a l o ? g  t w o  o f  t h e '  
t h r e e  o p e n  s i d e s  o f  t h e  p o r c h  w e r e  u s e d  t o  c a p t u r e  b a t s .  
9 6  
f t
T h e  m i s t  n e t  w a s  m o u n t e d  o n  t w o  3 / 4 "  x  a l u m i n u m  p o l e s  
s e t  i n  t h e  g r o u n d .  T h e  o n l y  ~ajor m o d i f i c a t i o n  t o  t h e  b a t  
t r a p  w a s  t h e  u s e  o f  1 / 2  l b .  t e s t  m o n o f i l a m e n t  n y l o n  f i s h l n g  
l e a d e r  i n  p l a c e  o f  t h e  r e c o m m e n d e d  w i r e .  Netti~g t i m e s  
-
/ '  
2 8  
•  
A  =  c h i m n e y  r o o s t  
B  = =  a t t i c  r o o s t  
B  
" K  
\  
\  
r----~--_,
i  
I  
I  .  I
I  
I  
I
L  _ _ _ _ _ _ " _  . . . J  
A  
~) 
' ­
N "  
D  
F i g u r e  3 a .  " R o o s t s  u s e d  b y  E .  f U S C J U 8  i n  t h i s  s t J . l d y .  
,/~
-
2 9  
q  

e x t e n d e d  f r o m  3 0  m i n  b e f o r e  c i v i l  s u n s e t  u n t i l  t h e  b a t s  
w e r e  n 9  l o n g e r  o b s e r v e d  t o  b e  f l y i n g  a n d  f o u n d  a t  t h e .  n i g h t  
r o o s t s ,  nursi~g y o u n g  o r ,  groomi~g. C a p t u r e d  b a t s  w e r e  
p i a c e d  i n  c a n v a s  b~gs u n t i l  bei~g m a r k e d  a n d  r e l e a s e d .  
B e c a u s e  e x c e s s i v e  n e t t i n g  a n d  hand~i~g p l a c e s  u n d u e  
s t r e s s  u p o n  b a t s  ( S t e b b i n g s ,  1 9 6 6 ) ,  c o l l e c t i o n  w a s  ter~in-, 
a t e d  w h e n  f e m a l e s  a p p e a r e d  c l o s e  t o  p a r t u r i t i o n ,  a n d  w a s  
r e s u m e d  a p p r o x i m a t e l y  1 6  d a y s  a f t e r  m o s t  b i r t h s  , o c c u r r e d .  
T r a p  d a y s  w e r e  a l s o  l i m i t e d  t o  a  m a x i m u m  o f  t w o  p e r  w e e k  
u n t i l  t h e  l a s t  w e e k  o f  t h e  s t u d y  w h e n  a n  e x t r a  t r a p  n i g h t  
w a s  u s e d ,  attempti~g t o  c o 1 l e ' c t  a l l  i n d i v i d u a l s  i n  t h e  
C O l o n y .  
M a r k i n g  A n d  O b s e r v a t i o n s  
T h r e e  m e t h o d s  o f  marki~g w e r e  e m p l o y e d .  N~ght o b s e ' r v a ­
t i o n s  w e r e  , m a d e  p o s s i b l e  b y  attachi~g, g e l a t i n o u s  c a p s u l e s  
w i t h  g l u e  d o r s a l l y  t o  t h e  c ' e r v i c a l  a r e a  a n d  i n j  e c t i n g  t h e  
c a p s u l e  w i t h  C y a l u m e R  C h e m i c a l  L~ght ( B u c h l e r ,  1 9 7 6 ) .  T e m ­
p o r a r y  m a r k i n g  w a s  d o n e  b y  p u n c h m a r k i n g  t h e  r~ght c h i r o ­
p a t a g i u m  ( B o n a c c o r s o  a n d  S m y t h e ,  1 9 7 2 )  a n d  dyi~g t h e  h o l e s  
w i t h  a  w h i t e  l i q u i d  d y e ,  n o r m a l l y  u s e d  f o r  e a r  b r a n d i n g  
c a t t l e .  P l a s t i c  wi~g b a n d s  ( B b n a c c o r s o ,  e t  a Z . ,  1 9 7 6 )  w e r e  
a p p l i e d  t o  r i g h t  ' f o r e a r m s  f o r  a  m o r e  p e r m a n e n t  r e c o r d  o f  
s e l e c t e d '  i n d i v i d u ' a l s .  
T w o  o b s e r v e T s ,  u s i n g  7  x  4 0  b i n o c u l a r s ,  o b s e r v e d  f l y ­
i n g  b a t s  a t  t h e  n u r s e r y  a n d  u p o n  r e l e a s e  i n  t h e  h o m i n g  
~S4"'''""v.~ 4 ­
. 3 0 ,  
e x p e r i m . e n t s .  : w h e n  p o s s i b l e ,  r e l e a s e d  b a t s  w e r e  a l s o  o b ­
s e r v e d  a s  lo~g a s  p o s s i b l e  b y  u s i n g '  a  h a n d - h e l d  B u s h n e l l  
4 0 X  s p o t t i n g  s c o p e .  
,  
T r a n s p o r t a t i o n  A n d  R e l e a s e  
O n l y  a d u l t s  w e r e  u s e d  i n  homi~g e x p e r i m e n t s .  T e n  
b a t s  p e r  r e l e a s e  s i t e  w e r e  t r a n s p o r t e d  v i a  a u t o  t o  p o i n t s  
t h a t  a p p r o x i m a t e d  a s  c l o s e l y  a s  p o s s i b l e  t h e  f o u r  c . o m p a s s  
d i r e c t i o n s .  R e l e a s e s .  o f  si~gle i n d i v i d u a l s  a n d  o f  a l l  i n ­
d i v i d u a l s  s i m u l t a n e o u s l y  w e r e  u s e d .  C a r e  w a s  t a k e n  t o  b e  
c e r t a i n  e a c h  b a t  w a s  ,flyi~g a n d .  g o n e  f r o m  v i e w  b e f o r e  l e a v ­
i n g  t h e  ' r e l e a s e  s i t e .  R e t u r n s  w e r e ·  n o t e d  b y  r e c a p t u r e  a t  
o r  n e a r  t h e  n u r s e r y  c o l o n y .  T i m e  o f  r e t u r n  w i t h i n  t h e  
p e r i o d  o f  ~tudy w a s  n o t  c o n s i d e r e d ,  o n l y  w h e t h e r  a  r e t u r n  
w a s  m a d e .  
l l . ·  S .  N a t i o n a l  F o r e s t  S e r v i c e  M a p s  w e r e  u s e d  t o  d e t e r ­
m i n e  a e r i a l  d i s t a n c e s  f r o m  r e l e a s e  p o i n t s .  E x c e p t  f o r  t w o  
o c c a s i o n s  ( t h e  n q r t h e r n m o s t  r e l e a s , e  p o i n t s ) ,  rele~ses w e r e  
m a d e  t h e  s a m e  n i g h t  o f  c a p t u r e .  
A d d i t i o n a l  A c t i v i t i e s  
F o r e a r m  m e a s u r e m e n t s  o f  a d u l t s  w e r e  t a k e n  w i t h  ~eiiosR 
V e r n i e r  d i a l  c a l i p e r s .  E a c h  i n d i v i d u a l  w a s  i n s p e c t e d  f o r ,  
p a r a s i t e s  a n d  w i n g  d a m a g e .  D a t e s  w e r e  n o t e d  f o r  p a r t u r i ­
t i o n  a n d  f i r s t  c a p t u r e  o f  y o u n g .  A  S c h n a b e l  p o p u l a t i o n  i n ­
d e x  w a s ·  u s e d  t o  e s t i m a t e  cha~ges i n  p o p u l a t i o n s  o f  t h e  
c o l o n y  i t s e l f ,  a n d  i n  n u m b e r s  o f  · f e m a l e s ,  m a l e s ,  a n d  o f  
-~~ 
, , /  
- - -
- . 3 1  
j u v e n i l e s  a s  a .  g r o u p  a n d  b y  s e x  ( G i l e s ,  1 9 7 1 ) .  C y a l u m e R  
w a s  u s e d  f o r  determini~g i n d i v i d u a l s  i n  t h e  n u r s e r y  a f t e r  
t h e  you~g w e r e  w e a n e d .  
A p p l i c a t i o n  O f  W~F M o d e l  T o  D a t a  F r o m  P u b l i s h e d  S t u d i e s  
»  
T h e  W - F  m o d e l  w a s  a p p l i e d  t o  p u b l i s h e d  s t u d i e s  t h a t  
p r e s e n t e d  s u f f i c i e n t  d a t a  f o r  i t s  u s e .  X 2  val~es.are c a l ­
c u l a t e d ,  ( P  ~ 0 . 0 1 0 ) ,  a n d  repo~ted i n  t h e  t a b l e s .  
~ 
R E S U L T S  - E X P E R I M E N T A L  S T U D I E S  
T h e  s t u d y  c o l o n y  e x h i b i t e d  t w o  " f a m i l i a r  a r e a s "  o f  
a p p r o x i m a t e l y  e q u a l  s i z e s ,  a n d  h o m i n g  c o n s i s t e n t  
w i t h  t h e s e  a r e a s .  F~gure 3 b  s . h p w s  ' t h e ·  a r e a s  a n d  a p p r o x i m a t e  
distan~es 9 f  p o s s i b l e  m i g r a t i o n .  T a b l e  I l I a  c o n t a i n s  t h e  
h o m i n g  r e s u l t s .  T h e  diamete~ 6 f  b o t h  a r e a s  i s  a p p r o x i m a t e l y  
2 0  m i ,  w e l l  w i t h i n  t h e  e x p e c t e d  r a n g e  p r e v i o u s l y  r e c o r d e d  
f o r  k n o w n  m o v e m e n t s  o f  t h i s  s p e c i e s .  
R h i n o Z o p h u s  h i p p s i d e r o s  
S t r e l k o v  ( 1 9 6 9 )  a n d  R o e r  ( 1 9 7 2 )  r e p o r t e d · t h a t  t h i s  
s p e c i e s  i s  r e l a t i v e l y  s e d e n t a r y .  I s s e I  ( 1 9 5 0 )  r e c o r d e d  
m i g r a t o r y  m o v e m e n t s  w i t h  a  m e a n  o f  1 . 2  mi~ Thi~ m e a n  
~as u s e d  i n  K o w a l s k i  a n d  W o t j u s i a k ' s  ( 1 9 5 2 )  ho~i~g t e s t s .  
' R e s u l t s  o f  m y  X 2  t e s t s  a r e  s h o w n  i n  T a b l e  I I I P ,  a n d  " F i g u r e  
4 ,  a n d  s u g g e s t  t h a t  r e t u r n s  a r e  p r o b a b l y  r a n d p m .  Issel'~ 
( 1 9 5 0 )  r e s u l t s  c o u l d  n o t  b e  u s e d  i n  t h i s  t e s t  b e c a u s e '  
s p e c i f i c  re~urns f r o m  s p e c i f i c  d i s t a n c e s  w e r e  n o t  a v a i l a b l e .  
M a a r o t u s  w a t e r h o u s i . i  
O n l y  o n e  h o m i n g  t e s t  i s  r e p o r t e d ,  n o t  eno~gh f o r  t h e  
X 2  e v a l u a t i o n  ( 0  d~grees o f  f r e e d o m ) .  B a r b o u r  a n d  D a v i s ·  
( 1 9 6 9 )  r e p o r t  M .  w a t e p h O U B i i  a s  s e d e n t a r y ,  m o v i n g  o n l y  
a b o u t  5 - 1 0  m i .  I f  ' 5  m i  i s  u s e q .  a s  a  r a d i u s ,  t h e n  t h e  
e x p e c t e d  r e t u r n  f o r  t h e  o n e  t e s t  w o u l d  b e  l ' o f  3 ' 1 ,  v e r y  
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Figure 3b. Indicated familiar area by homing returns
of Camp Namallu bats. 
TABLE lIla 
RETURNS OF CAMP NAMANU BATS \411 TH NUMBERS OF RELEASES AND RETURNS FROM EACH ROOST 
IN RELATION TO DISTANCE AND DIRECTION. X2 VALUES FOR ACTUAL AND ' 
EXPECTED RETURNS ARE CALCULATED 
Total 
Released 
Released 
from 
Attic 
Released 
from 
Chimney 
Direction' 
& 
Distanc'e 
Total 
Returns 
Returns 
from 
Attic 
Returns 
from 
Chimney 
X2 
Attic 
10 6 4 10 mi S. 5 3 '2 0 
10 5 5 10 mi E. 3 1 2 0 
10 7 3 10 roi W. 6 5 1 .56 
10 6 '4 7 mi N. 4 1 3 0 
10 7 3 15 mi W. 5 4 1 1.31 
10 6 4 15 mi N. 5 4 4 0 
13 6 7 ,20 mi W. 6 .4 2 .33 
16 12 4 25'mi w. 6 4 2 0 
10 3 7 20 mi N. 5 1 4 0 
TOTAL 2.?0 
X2 
Chimney 
0 
-I 
0 
.25 
1.0 
0 
1.0 
1.0 
.33 
4.58 
.f:::o. 
VI 
.~ 
TABLE IlIb 
ACTUAL AND EXPECTED HOMING PERFORJ.iANCES OF Rh-ir;.o lUp;~i).8 
Distance (Miles) Number Released Number Returns Number X2 
.001 2 2 2 ,0 
.003 2 2 2 0 
.007 2 2 2 0 
.3_ 3 1 3 1. 33 
.4 1 0 1 1 
.6 4 1 4 2.25 
2.2 10 4 2 2 
2.S 6 2. 1 1 
3.1 3 2 1 1 
3,·4 4 2 1 1 
3.7 2 0 0 
4.3 2 1 
_0 
5.6 2 1 0 
7.4 4 1 0 
8.1 3 0 0 
9.9 4 0 0 
10.5 3 1 0 
14.9 7 1 0 
1 Kmval ski -& Wotj us iak, 1952 TOTAL 9.58 
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R e l e a s e  D i s t a n c e  ( m i l e s  
l - i g u r e  4 .  
E x p e c t e d  a n d  Ohser~ed R e t u r n s  o f  R .  h i p p s i d e p o s  
3 7  
c l o s e  t o  t h a t  o f  2  r e t u r n s  o f  3 1  r e l e a s e d  ( D a v i s ,  1 9 6 6 ) .  
P h y Z Z o s t o m u s  h a s t a t u s  
E x p e r i m e n t a l  d a t a  i n d i c a t e  t h a t  t h e  e d g e  o f  f a m i l i a r  
t e r r i t o r y  i s  a p p r o x i m a t e l y  1 7  m i .  ( W i l l i a m s ,  e t  a Z . ,  1 9 6 6 ,  
1 9 6 7 ) .  T a b l e  I V  a n d  F i g u r e  5  s h o w  t h e  h o m i n g  r e s u l t s  a n d  
d e m o n s t r a t e  t h a t  r e t u r n s  f r o m  b e y o n d  1 7  m i  w e r e  p r o b a b l y  
r a n d o m .  B e c a u s e  e x a c t  r e l e a s e  n u m b e r s  ( 5 - 2 2  i n d i v i d u a l s )  
w e r e  n o t  r e p o r t e d ,  t h e  p e r c e n t  r e c o v e r y  w a s  u s e d  t o  c a l ­
c u l a t e  t h e  c l o s e s t  n u m b e r  b e t w e e n  5  a n d  2 2  a n d  t h e  r e s u l t i n g  
n u m b e r  a s s u m e d  a s  t h e  n u m b e r  r e l e a s e d ;  e . g . ,  3 6 %  r e c o v e r i e s  
x  1 1  =  3 . 9 6  o r  4 ,  t h e  c l o s e s t  t o  a n  i n t e g e r  o f  3 6 %  o f  a n y  
n u m b e r  f r o m  5  t o  2 2 .  
M y o t i s  a u s t r i o r i p a r i u s  
R i c e  ( 1 9 5 7 )  r e c o r d e d  b o t h  m i g r a t o r y  m o v e m e n t s  a n d  h o m ­
i n g  e x p e r i m e n t s .  T h e  m e a n  o f  m i g r a t o r y  m o v e m e n t s  w a s  a ­
b o u t  1 0  m i  h o m i n g  r a n d o m n e s s  w a s  c a l c u l a t e d  f r o m  t h i s  
m e a n .  T a b l e  V  a n d  F i g u r e  6  s h o w  r e s u l t s  i n d i c a t i n g  r a n d o m ­
n e s s .  
M y o t i s  c a p a c c i n i i J  M .  d a s y c n e m e  
3  
M .  d a u b e n t o n i  
J  
M .  k e e n i  
J  
A n d  M .  n a t t e r e r i  
O n e  homi~g e x p e r i m e n t  p e r  s p e c i e s  d i d  n o t  y i e l d  s u f f i ­
c i e n t  d a t a  f o r  t h i s  a n a l y s i s .  M i g r a t o r y  m o v e m e n t s  o f  t h e s e  
b a t s  a r e  n o t  w e l l  u n d e r s t o o d .  M .  n a i t e r e r i  m o v e s  f r e q u e n t l y  
f r o m  o n e  n e s t  s i t e  t o  a n o t h e r  d u r i n g  t h e  s u m m e r ,  f u r t h e r  
TABLE IV 

ACTUAL AND EXPECTED HOMING PERFORMANCES OF Phy Z:{"os tonus has tat'us 1 

Distance (Miles) Number Re1eased* Number Returns Number Expected X2 
6.25 48 39 48 1.69 
10 10 8 10 .40 
12 11 5 11 3.27 
16 20 15 20 1.25 
17 10 5 5 .0 
20 42 22 14 4.57 
21 10 3 3 .0 
30 25 7 5 .8 
40 25 3 4 .25 
*The above figures are as close as can he determined from the literature as on.1y rough 
figures as' to actual numbers were given. 
1 Williams, et aZ., 1966, 1967. 
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ACTUAL AND EXPECTED HOMING 

Distance (Miles) 
18 
31 
4S 
108 
178 
1 Rice, 1951 
Number Released 
80 
2S 
100 
100 
79 
TABLE V 
PERFORMANCES OF Myotis austroriparius 1 
Observed Returns 
18 
2 
8 
0 
0 
Expected Return X2 
18 0 
3 0.5 
6 0.67 
3 3.00 
2 2.00 
TOTAL = 6.17 
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R e l e a s e  D i s t a n c e  
F i g u r e  6 .  E x p e c t e d  a n d  O b s e r v e d  R e t u r n s  o f  M y o t i s  A u s t r o r i p a r i u s  
4 2  
c o m p l i c a t i n g  t h e  i s s u e  o f  a n  a d e q u a t e  t e s t  f o r  t h i s  s p e c i e s  
( L a u f f e n s ,  1 9 7 3 ) .  
M y o t i 8  g r i 8 e s a e , n s  
T u t t l e  ( 1 9 6 1 )  d i d  n o t  r e p o r t  n u m b e r s  r e l e a s e d ,  s o  h i s  
d a t a  c a n n o t  b e  u s e d  h e r e .  H a r v e y ,  e t  a Z . ;  ( 1 9 7 6 )  r e p o r t e d  
m i g r a t o r y  m o v e m e n t s  o f  a b o u t ,  3 2  m i  t h i s  f i g u r e  w a s ,  
u s e d  a s  t h e  r a d i u s  o f  f a m i l i a r  a r e a .  R e s u l t s  ( T a b l e  V I )  
i n d i c a t e  r a n d o m n e s s .  G u n i e r  ~nd E l d e r  ( 1 9 7 1 )  s h o w  p o s s i b l e  
m o v e m e n t s  o f  a b o u t  2 5  r o i  i n  a n  E a s t - W e s t  d i r e c t i o n  a n d  
p o s s i b l e  s o u t h w a r d  m o v e m e n t s  o f  a b o u t  4 5  m i .  T h e  3 8  m i  r e ­
l e a s e  p o i n t  w a s  N o r t h  o f  t h e  c o l o n y ;  a  r a d i u s  o f  2 5  m i  w a s  
u s e d  f o r  t h o s e  r e s u l t s .  T h e  S o u t h w e s t  r e l e a s e  o f  7 5  m i  i n ­
d i c a t e d  u s e  o f  t~e 4 5  m i  d i s t a n c e  a s  a  r a d i u s .  (M~gratory 
m o v e m e n t s  i n d i c a t e  a n  e l l i p s e  a s  o p p o s e d  t o  a  c i r c l e . )  
T a b l e  V I I  a l s o  i n d i c a t e s  r a n d o m n e s s  i n  M .  g r i s e s a e n s .  
M y o t i s  Z u O i ! U g U 8  
D a t a  f r o m  M u e l l e r  ( 1 9 6 3 )  s h o w s  r e t u r n s  a r e  n o t  r a n d o m .  
D a t a  indica~e a n  e l l i p s e  o f  5  m i  No~th-South o f  t h e  c o l o n y ,  
5  m i  W e s t ,  a n d  1 5  m i  E a s t  a s  a  f a m i l i a r  a r e a .  R e t u r n s  f r o m  
3 0  a n d  4 0  m i  a r e  t h e  o n e s  , w h i c h ,  g i v e  v a l u e s  n o t  i n d i c a t i v e  
o f  r a n d o m n e s s .  D a v i s  a n d  H i t c h c o c k  ( 1 9 6 5 ) ,  g i v e  k n o w n  m i g r a ­
t o r y  r a n g e  f o r  t w o  o f  t h e  homi~g s t u d i e s  ~s a p p r o x i m a t e i y  
2 5  m i .  O n l y  adul'~s a r e  c o n s i d e r e d  i n  T a b l e  V I I I .  J u v e n i l e s  
w e r e  o n l y  v o l a n t  f o r  a b o u t  o n e  w e e k ;  t h e i r  s~re~gth a n d  e x ­
p e r i e n c e  w e r e  a s s u m e d  t o  b e  m i n i m a l .  T h e  k n o w n  d a t a  a g a i n  
. TABLE VI 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis gpisesaens 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
100 50 8 5 1.8 
100 50 '2 5 ·1.8 
100 50 ·4 5 .2 
100 50 3 5 . 8 
TOTAL = 4.6 
1 Harvey, et aZ.~ 1976. 
_____~_ w -.....4...J.L... ......__ 
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TABLE VII 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis g1?isesoens 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
38 225 48 51 .18 
75 212 59 43 5.95 
TOTAL = 6.13 
1 Gunier and Elder, 1971. 
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TABLE VIII 

ACTUAL AND EXPE~TED HOMING PERFORMANCES OF Myotis luaifugus 1 

Distance (Miles) Number Releases Number Returns Number Expected X2 
12 54 6 9 1 
17 42 5 5 o 
IHitchcock and Davis, 1965. 
~. 
(J1 
4 6  
~ 
s u p p o r t s  t h e  r a n d o m n e s s  h y p o t h e s i s .  
H i t c h c o c k  a n d  R e y n o l d s  ( 1 9 4 2 )  l a c k  d a t a  o n  b a t  m~gra­
t o r y  m o v e m e n t s  a n d .  g o o d .  r e c o v e r y  t e c h n i q u e s  ( d u e  t o  m a t e ­
r i a l s  a n d  c h o s e n  r o o s t  s i t e s ) ,  m a k i n g  h o m i n g  r e s u l t s  u n ­
c e r t a i n .  I t  w a s  ' n o t e d  t h a t  t h e  k n o w n  c o l o n i e s  a r e  o n  t h e  
T h a m e s  R i v e r  d r a i n a g e ,  a n d  a t  d i s t a n t  r e l e a s e s  n e a r  t h e  
r i v e r  o n e  m i g h t  e x p e c t  a d u l t s  t o  a t t ' e m p t  t o  f o l l o w  i t ,  s u g ­
g e s t i n g  a  5 0 %  p r o b a b i l i t y  o~ r e t u r n .  U$i~g t h i s  p r e m i s e ,  
T a b l e  I X  i n d i c a t e s  homi~g w a s  r a n d o m  a t  d i s t a n t  r e i e a s e s  i n  
O n t a r i o .  H i t c h c o c k  a n d  R e y n o l d  ' · s  ( 1 9 4 2 )  N e w  E n g l a n d  e x ­
p e r i m e n t  l a c k s  s u f f i c i e n t  d a t a  o n  m~gratory m o v e m e n t s  a n d  
h o m i n g  t o  i n d i c a t e  a  famili~r a r e a .  
M u e l l e r  a n d  E m l e n  ( 1 9 5 7 )  r e p o r t  h o m i n g  o n  b a t s  f r o m  
t h e  s a m e  l o c a t i o n  a s  M u e l l e r  ( 1 9 6 3 ) .  Usi~g t h e  s a m e  e l l i p s e  
a s  f o r  M u e l l e r ' s  ( 1 9 6 3 )  w o r k ,  ~he r e t u r n s  a r e  r a n d o m  i f  
t h o s e  f r o m  a  dist~nce o f  S ' m i  ( e x p e c t e d  1 0 0 % )  a r e  n e g l e c t e d  
d u e  t o  d i s t u r b a n c e  o f  b a t s  a n d  r e l e a s e  t o o  c l o s e  t o  t h e  
c o l o n y  ( T a b l e  X ,  F i g u r e  7 ) .  
T h e  r e p o r t s  o f ,  H i t c h c o c k  ( 1 9 4 3 ) ,  C a g l e  a n d  C o c k r u m  
( 1 9 4 3 ) ,  S m i t h  a n d  H a l e  ( 1 9 5 3 ) ,  G r i f f i n  (1936~ 1 9 4 0 b ) ,  
S c h r a m m  ( 1 9 6 7 ) ,  ~ope, M u m f o r d ,  a n d  W i l s o n  ( 1 9 5 8 ) ,  M o h r  
( 1 9 3 4 ,  1 9 4 2 ,  1 9 5 3 ) ,  C o p e ,  K o o n t z ,  a n d  C h u r c h w e l l  ( 1 9 6 1 ) "  
a n d  S t o n e s  a n d  B~anik ( 1 9 6 9 )  , a l l  l a c k  s u f f i c i e n t  d a t a  f o r  
t h i s  a n a l y s i s .  
TABLE IX 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis luaifugus~ 
Distance (Miles) Number Releases Number Returns Number Expected X2 
76 88 47 44 • 20 
68 66 30 33 .27 
68 . 82 37 41 .39 
TOTAL = 0.86 
IHitchcock &Reynolds, 1942. 
..p:.. 
"""-l 
.... 

TABLE X 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis Zuaifugus 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
10 58 30 29 .03 
15 57 16 13 .69 
20 60 10 10 0 
30 50 18 12 3 
40 50 11 8 1.11 
50 50 9 7 .57 
60 50 8 	 5 1.8 
TOTAL = 7.20 
IMue11er and Emlen, 1957. 
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F i g u r e  7 .  E x p e c t e d  a n d  O b s e r v e d  R e t u r n s  o f  M y o t i s  Z u o i f u g u s  
5 0  
M y o t i s  m y o t i s  
A l l  r e p o r t s  o n  h o m i n g  i n  t h i s  s p e c i e s  w e r e  app11cabl~ 
e x c e p t  f o r  t h o s e  o f  K r z a n o w s k i  ( 1 9 6 0 ) .  R e s u l t s  a r e  b a s e d  
o n · a  5  k m  ( 3 . 1  m i l  r a d i u s  o f  f a m i l i a r  t e r r i t o r y  a n d  m o v e ­
m e n t  ( S t r e l k o v ,  1 9 6 9 ,  H e e r d t  a n d  S l u i t e r ,  1 9 6 0 ,  1 9 6 1 ) .  
T a b l e  X I  a n d  F i g u r e  8  s u g g e s t  t h a t  h o m i n g  i n  M .  m y o t i s  i s  
p r o b a b l y  r a n d o m .  
M y o t i s  m y s t a c i n U 8  
O n l y  2  h o m i n g  e x p e r i m e n t s  a r e  a v a i l a b l e  ( t ? i m t  a n d  
N i e u w e n h o v e n ,  1 9 5 7 ,  a n d  R o e r ,  1 9 6 0 ) ;  t h e  f a m i l i a r  a r e a  i s  
a g a i n  c o n s i d e r e d  t o  b e  5  k m  [ 3 . 1  m i  ( S t r e l k o v ,  1 9 6 9 ) ] .  R e ­
s u l t s  ( T a b l e  X I I )  s~ggest r a n d o m n e s s  i n  h o m i n g  f o r  t h i s  
s p e c i e s .  
M y o t i s  o x y g n a t h u 8  
S t r e l k o v  ( 1 9 6 9 )  r e p o r t s  t h i s  s p e c i e s  h a s  a  m i g r a t o r y  
b e h a v i o r  s i m i l a r  t o  M .  m y o t i s '  
l  
T h e  2  h o m i n g  e x p e r i m e n t s  
( L a n z a ,  1 9 5 8 ,  a n d  D u l i c ,  1 9 5 7 )  i n d i c a t e  t h i s  i s  p r o b a b i y  
t r u e ,  T a b l e  X I I I  a n d  F i g u r e  9  s h o w  t h a t  h o m i n g  r e s u l t s  i n ­
d i c a t e  r a n d o m n e s s  a n d  a  f a m i l i a r  t e r r i t o r y  o f  abo~t 5  k m .  
M y o t i s  s o d a l i s  
H a s s e l l  ( 1 9 6 3 )  r e p o r t s  m~gratory m o v e m e n t s  o f  a b o u t  
3 0 - 3 6  m i  amo~g b a t s  w h i c h  h e  u s e d  i n  t h e  h o m i n g  e x p e r i m e n t  
( o t h e r  M .  s o d a l i s  m~grate u p  t o  2 0 0  m i  N o r t h  f r o m  t h i s  
h i b e r n a c u l a ) .  Usi~g 3 6  m i  a s  a  r a d i u s  o f  f a m i l i a r  t e r r i t o r y  
TABLE XI 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis myotis 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
1.2 6 1 6 4.17 
5.6 3 1 1 0 
10 5 2 1 111.2 
13 74 12 9 1 
26 40 9 6 1.3 
95 22 1 1 0 
11.5 27 O· 0 0 
124 17· 1 0 0 
TOTAL = 7.47 
lEisentraut, 1936; Casteret, 1938; IsseI, 1950; Be1s, 1952;, Lanza, 1958. 
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TABLE XII 

ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis mystaoinus 1 

Distance (Miles) Number Released Number Returns Number Expected X2. 
3.7 ·10, 1 1 .0 
13 11 2 1 1.0 
TOTAL = 1.0 
IPunt & Nieuwenhoven, 1957; tssel as by Ro.er, 1960. 
V1 
tN 
TABLE XIII 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis oxygnathus 1 
Distance (Miles) Number Released Number Returns Number Expected X2 
1.2 14' 	 6 14 4.57 
5.6 6 	 3 3 • 0 
11.2 	 6 1 1 • 0 
' • 0 82 15 1 1 
TOTAL = 4.57 
1 Lanza, 1958 and Dulic, 1957. 
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R e l e a s e  D i s t a n c e  
F i g u r e  9 .  Expe~ted a n d  O b s e r v e d  Retur~s f o r  M .  o x y g n a t h u s  
5 6  
( a l l  w e r e  r e l e a s e d  f r o m  t h e  w e s t )  a n d  a s s u m i n g ,  M .  s o d a Z i s  
u s e  t h e  O h i o  d r a i n a g e '  a s  p~s,sibl,e a i d  t o  n a v i g a t i o n  ( H a l l ,  
' i  •  •  . . . . ' . .  ;.~ ~ t  ~' J  ~ , /  
1 9 6 Z ) ,  p r o b a b i l i t y  d e t e r m i n a t i o n  ' i n c l u d e s  t h e  p o s s i b i l i t y  o f  
f l y i n g  t o  t h e  r i v e r  a n d  t h e n  f o l l o w i n g  t h e  r i v e r  c o u r s e .  
T h i s  a l s o  i n d i c a t e s  a  5 0 %  p r o b a b i l i t y  t h a t  t h e  b a t  w i l l  f l y  
i n  t h e  c o r r e c t  d i r e c t i o n ,  w h e n  t h e  r i v e r  i s  r e a c h e d .  T h i s  
t e c h n i q u e  w a s  u s e d  f o r  a l l  3  homi~g e x p e r i m e n t s  f r o m  B a t  
C a v e ,  ' C a r t e r  C o . ,  K e n t u c k y ,  f o u n d  i n  T a b l e  X I V  ( B a r b o u r  
a n d  D a v i s ,  1 9 6 5 ,  a n d  H a s s e l l  a n d  H a r v e y ,  1 9 6 5 ) .  F i g u r e  1 0  
c o n t a i n s  o n l y  w o r k  b y  H a s s e l l  ( 1 9 6 3 ) ,  a s  h i s  w a s  t h e  m o s t  
e x t e n s i v e .  T h e  r e s u l t s  i n d i c a t e  r a n d o m n e s s .  
M y o t i s  t h y s a n o d e s  
D a v i S  ( 1 9 6 6 )  p r o v i d e d  t h e  o h l y  homi~g d~t~ o n  t h i s  
specie~. M i g r a t o r y  s t u d i e s  a n d  k n o w n  m o v e m e n t s  a r e  a l m o s t  
n o n - e x i s t e n t .  I f  t h e  m o d e l  i s  u s e d  f o r  D a v i s '  r e s u l t s ,  t h e  
d i a m e t e r  o f  t h e  f a m i l i a r  a r e a  o f  t h e  s t u d y .  g r o u p  i s  f r o m  4  
t o  2 2  m i ,  w i t h  a p p r o x i m a t e l y  1 1  m i  a s  a  m e a n .  
M y o t i s  v e Z i [ e r  
O n l y  4  e x p e r i m e n t s  o f  T w e n t e  ( 1 9 5 5 ) ,  C o c k r u m  ( 1 9 5 6 ) ,  
a n d  H a y w a r d  ( 1 9 6 1 )  a r e  u s a b l e  f o r  t h i s  t e s , t .  T w e n t e  a n d  
T i n k l e  a n d  P a t t e r s o n  (19~5) r e p o r t  m i g r a t i o n s  u p  t o  9 0  m i  i n  
w i n t e r ,  b u t  a g r e e  w i t h  B a r b o u r  a n d  D a v i s  ( 1 9 6 9 )  t h a t  m 9 s t  
a r e  p e r m a n e n t  r e s i d e n t s .  
A s s u m i n g  t h e .  o n e s  f r o m  Haywa~d ( 1 9 6 1 ) ,  T w e n t e  ( 1 - 9 5 5 ) ,  
a n d  C o c k r u m  ( 1 9 5 6 )  a r e  s e d e n t a r y ,  a  r a d i u s  ' o f  4 - 5  m i  o f  
TABLE XIV 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myoti8 Bcdati8 1 
Distance (Miles) Nuinber Releases- Number Returns Number X2 
5 
12 
15 
25 
25 
20 
17 
16 
24 
2S 
25 
20 
2.56 
3.24 
2.45 
24 25 16 2S 3.24 
25 
36 
40 
48 
60 
72 
84 
96 
108 
120 
132 
144 
200 
200 
200 
25 
25 
-SO 
25 -
Sl 
49 
SO 
75 
77 
98 
100 
100 
SOD 
500 
500 
17 
14 
35 
9 
16 
8 
9 
9 
6 
5 
6 
4 
335 
165 
80 
2S 
13 
50 
9 
15 
12 
10 
11 
11 
11 
10 
9 
335 
165 
63 
2.56 
.08 
4.05 
0 
.07 
1. 33 
.1 
.18 
2.27 
3.27 
1.6 
2.77 
0 
0 
.78 
TOTAL 30.55 
IHasse11; 1963; Hassell and Harvey, 1965; Barbour &Davis, 1965. tn 
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R e l e a s e  D i s t a n c e  
F i g u r e  1 0 .  Expect~d a n d  O b s c r v e J  k e t u r n s  f o r  H y o . t i s  8 0 d u i i s  
5 9  
o f  f a m i l i a r  a r e a  i s  p o s s i b l e .  R e s u l t s  i n  T a b l e  X V  i n d i c a t e  
n o  r a n d o m n e s s  i n  homi~g i f  5  m i  i s  u s e d  a s  a  f a m i l i a r  a r e a  
r a d i u s .  
N y a t a t u 8  n o a t u t a
; ­
t~ 
R y b e ! g ' s  ( 1 9 4 7 )  " i n f o r m a t i o n  i s  i n c o m p l e t e ,  b u t  h e  d o e s  
r e p o r t  t h a t  N .  n o a t u t a  i s  r e l a t i v e l y  s e d e n t a r y  a n d  a  y e a r  
r o u n d  r e s i d e n t  i n  S w e d e n .  S l u i t e r  a n d  H e e r d t  ( 1 9 5 3 ,  1 9 5 4 ,  
1 9 5 6 ,  1 9 5 7 ,  1 9 5 8 ,  1 9 5 9 ,  1 9 6 5 )  w e r e  c a u t i o u s  i n  r e p o r t i n g  
a n d  i n t e r p r e t i n g  t h e  l o n g  fl~ghts (m~~ratory?) o f  N . "  n o a t u l a  
f r o m  t h e  N e t h e r l a n d s ,  a s  o p p o s e d  t o  f l i g h t s  o v e r  o n l y  a  v e r y  
s h o r t  d i s t a n c e  ( l e s s  t h a n  5  m i ) .  S t r e l k o v  ( 1 9 6 0 )  c~mpares 
t h e  l o n g  fl~ghts f r o m  t h e  N e t h e r l a n d s  t o  t h o s e  o f  m i g r a t i o n  
i n  t h e  U . S . S . R .  a s  bei~g a p p r o x i m a t e l y  i n  t h e  s a m e  d i r e c t i o n  
a n d  o f  t h e  s a m e  d i s t a n c e .  B e h a v i o r a l  n o t e s  i n d i c a t e  t h a t  
n u r s e r i e s  m a y  i n c l u d e  a  d i v e r s i f i e d  g r o u p ,  s o m e  l o n g  m i g r a ­
t o r s  a n d  o t h e r  s h o r t  m~grators. 
I f  w e  a s s u m e  " t h i s  t o  b e  
c o r r e c t ,  r e t u r n s  f r o m  d i s t a n c e s  o f  g r e a t e r  t h a n  f i v e  m i l e s  
s h o u l d  c o n t a i n  e q u a l  n u m b e r s  o f  t h e  populat~on a n d  t h o s e  
w i t h  a  l o n g e r  m i g r a t o r y  r a n g e  s h o u l d  h o m e  a t  a p p r o x i m a t e l y  
t h e  1 0 0 %  l e v e l  u n t i l  t h e  e d g e  o f  t h e i r  f a m i l i a r  a r e a  i s  
r e a c h e d .  Usi~g t h i s  a s  a  m o d i f i c a t i o n  o f  t h e  m o d e l ,  a n d  
a p p l y i ! l g  i t  a s  t n o : u g h  s e l e c t i o n  o f  b a t s  f o r  t h e  h o m i n g  
t e s t s  w e r e  r a n d o m
l
,  a l i d  1 / 2  a r e "  f r o m  t h e  lo~.g m~grators 
( a b o u t  6 0  m i )  a n d  1 / 2  f r o m  t h e  s h o r t  m i g r a t o r s  ( a b o u t  5  m i ) ,  
t h e  r e t u r n s  " a n d  X~ v a l u e $  d o  n o t  i n d i c a t e  r a n d o m n e ; s s  i n  
TABLE XV 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Myotis veZifepl 
Distance (Miles) Number Releases . Number Returns Number Expected X2 
7 52 1 10 8.1 
26 28 3 1 4 
28 68 6 3 3 
:58-40 73 3 2 .5 
TOTAL = 15.6 
1 Twente, 1955; Co.ckrwn, 1956; Hayward, 1961. 
0\ 
o 
6 1  
homi~g f o r  N .  n o a t u l a .  
,  I f  a s s u m p t i o n s  a r e  m a d e  t h a t  a l l  o f  t h e  c o l o n y  i s  
c o m p o s e d  o f  e i t h e r  lo~g o r  t h e  s h o r t  m i g r a t o r s ,  t h e  X
2  
v a l u e s  s t i l l  i r i d i c a t e  t h a t  t h e  W i l s o n  a n d  F i n d l e y  m o d e l  
d o e s  n o t  f i t  f o r  r a n d o m n e s s .  
P l e c o t u 8  t o w n a e n d i i  
P e a r s o n ,  e t  a l . ,  ( 1 9 5 2 )  r e c o r d e d  m i g r a t o r y  m d v e m e n t s  
o f  u p  t o  2 0  m i ,  b u t  i n d i c a t e d  t h a t  m o s t  w e r e  o f  c o n s i d e r ­
a b l y  s h o r t e r  d i s t a n c e .  S t r e l k o v  ( 1 9 6 9 ) ,  i n d i c a t e s  l e s s  t h a n  
2 0  k m  m i g r a t i o n s  f o r  t h e  g e n u s  P l e a o t u s .  A  f a m i l i a r  a r e a  
f o r  W e s t e r n  P .  t o w n s e n d i i  a p p e a r s  t o  b e  a b o u t  2 0  m i .  T a b l e  
X V I  d i s p l a y s  r e s u l t s  o f  C o c k r u m  ( 1 9 5 6 )  a n d  D a v i s  ( 1 9 6 6 )  t o  
b e  r a n d o m  f o ' r  t h i s  s p e c i e s ,  i f  a · d i a m e t e r  o f  1 0  m i  i s  a s ­
s u m e d .  
Epta9~OU8 i U 8 0 U 8  
B e e r  ( 1 9 , 5 5 ) ,  G r i f f i n  ( 1 9 4 0 a ,  b ) ,  M u m f o r d  ( 1 9 5 8 )  a n d  
P h i l l i p s  ( 1 9 6 6 )  n o t e  m i g r a t o r y  m o v e m e n t s  o f  3 . 5  t o  1 4 2  m i  
w i t h  t h e  m e a n  a p p r o x i m a t e l y  l~ m i .  A  2 6  m i  d i a m e t e r  m i g h t  
b e  s u i t a b l e  f o r  t h i s  s p e c i e s ,  s i n c e  t h e  n u r s e r y  a n d  h i b e r ­
n a c u l a  c o l o n i e s  m a y  b e  c o m p o s e d  o f  m a n y  s u b c o l o n i e s ,  mi~rat­
i n g  i n  d i f f e r e n t  d i r e c t i o n s  ( B e e r ,  1 9 5 5 ;  P h i l l i p s ,  1 9 6 6 ) .  
A  r a d i u s  o f  1 3  m i  ' W a s  u s e d  f o r  t h e  e x p e r i m e n t s .  o f  P h i l l i p s  
( 1 9 6 6 ) ,  How~ll a n d  L i t t l e  ( 1 9 2 4 ) ,  G r i f f i n  ( 1 9 4 0 ) ,  T i b b e t t s  
( 1 9 5 6 ) ,  H a l l  a n d  D a v i s  ( 1 9 5 8 ) ,  a n d  G i f f o r d  a n d  G r i f f i n ,  
( 1 9 6 0 ) .  T a b l e s  X V I I ,  X V I I I  I  a n d  x i x  a n d  F i g u r e s  1 ' 1 ,  i z , '  a n d  
TABLE XVI 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF PZeaotus townsendii 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
23-24 38 1 5 3 • .2 
28 54 4 6 .67 
TOTAL = 3.87 
IDavis, 1966 and Cockrum, 1956. 
0\ 
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TABLE XVII 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Eptesiaus fusaus 1 
Distance (Miles) Number Releases' Number Returns Expected Returns X2 
S 5 3 5 .8 
15 11 3 4 .. 25 
20 12 5 3 1.33 
40 23 7 3 5.33 
45 7 1 1 0.0 
TOTAL = 7.71 
1 Ph.illips, 196.6. 
0\ 
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TABLE XVIII 

ACTUAL AND EXPECTED HOMING PERFORMANCES OF Eptesiaus fusaus 1 

Distance (Miles) Number Releases Number Returns Expected Returns X2 
15 38 13 12­ 1.0 
19 6 5 2 4.5 
20 5 2 1 1.0 
S4 13 0 1 1.0 
60 8 2 1 1.0 
95 9 2 1 1.0 
TOTAL = 9.5 
1 Gifford & Griffin, 1960; Hall & Davis,' 1958; Howell & Little, 1924; Griffin, 1940b; 
Tibbetts, 1960. 
0\ 
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TABLE XIX 
ACTUAL AND EXPECTED HOMING PERFORMANCES OF Eptesiaus fusaus 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
20 18 18 20 . 2 
40 47 19 47 7.68 
100 11 11 11 0 
250 54 32 27 .93 
TOTAL = 8.81 
1 Cope, Koontz, &Churchwell, 1961. 
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a n d  1 3  i n d i c a t e  randomnes~ f o r  E .  f u s c u s  i n  t h e s e  e x p e r i ­
m e n t s .  
R e y n o l d s '  ( 1 9 4 1 )  e x p e r i m e n t s  w e r e  n o t  u s e d  b e c a u s e  h i s  
s e a r c h  f o r  r e t u r n s  w a s  h a m p e r e d  b y  r o o s t  l o c a t i o n  a n d  t i m e .  
C o p e ,  K o o n t z ,  a n d  C h u r c h w e l l  ( i 9 6 l )  i n d i c a t e  a n  a r e a  ( f r o m  
homi~g r e s u l t s )  l a r g e r  t h a n  t h e  m~gratory m a x i m u m  n o t e d  b y  
M u m f o r d  ( 1 9 5 8 ) .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  b o t h  c o l ­
o n i e s  a r e  f r o m .  t h e  s a m e  g e n e r a l  a r e a  i n  I n d i a n a .  I f  t h e  
2 5 0  m i l e s  a r e  u s e d  a s  t h e  e~ge o . f  t h e  f a m i l i a r  a r e a ,  T a b l e  
X I X  i n d i c a t e s  r a n d o m n e s s .  
D a v i s '  ( 1 9 6 6 )  w o r k  s i j g g e s t s  a n  a r e a  o f  a p p r o x i m a t e l y  
1 0 0  m i ,  w e l l  w i t h i n  t h e  lo~gest k n o w n  m~gratory m o v e m e n t s .  
Usi~g t h i s  n u m b e r  a s  t h e  f a m i l i a r  a r e a  r a d i u s ,  T a b l e  X X  a n d  
F i g u r e  1 3  s h o w  t~e r e s u l t s ,  s u g g e s t i n g  r a n d o m n e s s .  
E p t e s i c u s  s e r o t i n u s  a n d  P t e c o t u 8  a u r i t u s  
I n s u f f i c i e n t  d a t a  ~gain p r e v e n t  a p p l i c a t i o n  o f  t h e  
W - F  m o d e l .  R y b e r g  ( 1 9 4 1 )  a n d  S t r e l k o v  ( 1 9 6 9 )  r e p o r t  p .  
a u r i t u s  m i g r a t o r y  m o v e m e n t s  o f  2 0  k m .  A t  t h a t  d i s t a n c e  
R y b e r g ' s  r e s u l t  o f  2  r e t u r n s  f r o m  9  r e l e a s e s  a t  6 0  k m  i s  
c l o s e  t o  t h e  e x p e c t e d  1  r e t u r n .  
A n t r o z o u 8  p a t t i d u s  
D a v i s  ( 1 9 6 6 )  r e p o r t s  homi~g w i t h  s u f f i c i e n t  d a t a  f o r  
a p p l i c a t i o n  f r o m  f o u r  s i t e s .  A l l  f o u r  i n d i c a t e  a n  a r e a  w i t h  
a  r a d i u s  o f  a p p r o x i m a t e l y  3 0 - 3 6  m i .  T h e  k n o w n  m o v e m e n t s  o f  
t h i s  s p e c i e s  a r e  l e s s  t h a n  3 0  ' r o i  ( D a v i s ,  1 9 6 6 ) ,  b u t  n o  f i r m  
,TABLE XX 
,ACTUAL AND EXPECTED HOMING PERFORMANCES OF Eptesious fusous 1 
Distance (Miles.) 
35 
55 
102 
105 
120 
328 
500 
Number Released 
25. 
12 
5 
61 
9 
22 
78 
Number Returns 
20 
11 
4 
15 
4 
1 
0 
Number Expected 
2S 
12 
2 
24 
3 
2 
5 
TOTAL • 
X2 
1 
.08 
1 
3.38 
.. 33 
. 5· 
5 
11.34 
lDavis, '1966. 
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7 1  
d a t a  a r e  a v a i l a b l e  o n  m o v e m e n t s  b e t w e e n  n u r s e r i e s  a n d  
h i b e r n a c u l a .  T a b l e s  X X I  a n d  X X I I ,  a n d  F i g u r e s  1 4  a n d  1 5  
s h o w  r e s u l t s  w h i c h  s u g g e s t  r a n d o m n e s s .  
TABLE XXI 
ACTUAL-AND' EXPECTED HOMING PERFORMANCES OF Antpozous paZZidus 1 
Distance (Miles) Number Releases Number Returns Number Expected X2 
5 5 5 5 0 
10 5 5 5 0 
19 4 4 4 0 
.' 2,42 6 2 0 
59 ' 6 1 1 0 
108 19 1 2: .5 
: TOTAL = 0.5 
i Davis, 1966 . 
-......J 
N 
TABLE XXII 
ACTUAL AND EXPECTED HOMINC PERFO~~NCES OF AntrozOU8 pa~lidu81 
Distance (Miles) Number Releases Number Returns Number Ex~ected X2 
10 4 4 4 0 
21 48 33 48 4.69 
25 9 8 9 .11 
30 36 14 18 .89 
30 19 7 9 .11 
30 17 10 9 .11 
30 18 6 9 1 
·32 18 12 9 1 
37 11 2 3 .33 
49 8 3 2 .5 
50 20 8 4 4 
·56 20 9 4 6.25 
59 10 3 2 .5 
63 2 0 0 0 
68 12 3 2 .5· 
68 7 2 1 1 
70 5 1 1 0 
102 14 0 1 ·1 
328 6 0 0 0 
TOTAL 22.1 
1 Dav is, 1966 
-......] 
VI 
7 4  
! I I  
E  
: J  
. . .  
C I J  
0 :  
l U O  
9 0  I  
8 0  - I  
7 0  - I  
6 0  - 1  
5 0  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
\  
- -
E x p e c t e d  
- - '  O b s e r v e d  
4 0  
3 U  
2 0  
1 0  
o  
F i g u r e  1 4 .  
2 0  
4 0  
0 0  
8 0  
1 0 0  
1 2 1 !  
D i s t a n c e  R e l e a s e d  
E x p e c t e d  a n d  O b s e r v e d  R e t u r n s  ' f o r  A n t l ' 0 2 0 U 8  
. H I !  
p a l . 1 . i d u 8 .  
7 5  
1 U O  . . ,  
\  
\  
\  
9 0  . . . ;  
\  
\  
\  
A  
1 \  
1 \  
I  \  
8 0  - I  E x p e c t e d  
\  I
\  I  
' \
I  
- - - - O b s e r v e d  
\  I  
I  
7 0  . . ,  
V  
: 1  
; \  
0 0  
s o  
~o 
A  
/  \  
I  
\  
\
3 0  
I  
\  
\  
\  
\  
\  
\  /  
\  
\
\  I  
' : 0  
V  
" " ' "  
" ­
" ­
" ­
1 0  
~ 
~~ 
I~ 
2 ( 1  
4 0  
6 0  
8 0  
1 0 0  J . W  
. l l H  
D i s t a n c e  R e l e a s e d  
F i g u r e  1 5 .  E x p e c t e d  a n d  O b s e r v e d  R e t u r n s  f o r  Ant~ozOUB p a l Z i d u s .  
D I S C U S S I O N  
A p p l i c a t i o n  o f  t h e  W - F  m o d e l  t o  l i t e r a t u r e  r e p o r t s  o f  
b a t  h o m i n g  i n  t r o p i c a l  a n d  t e m p e r a t e  m i c r o c h i r o p t e r a n s  r e ­
v e a l s  t h a t  2 5  o f  2 9  a p p l i c a b l e  s t u d i e s  i n d i c a t e  homi~g 
r a n d o m n e s s  o u t s i d e  f a m i l i a r  t e r r i t o r y  ( T y p e  A ) .  A s  D a v i s  
( 1 9 6 6 )  p r e d i c t e d ,  n o  r e c o r d  o f  T y p e s  2  o r  3  h o m i n g  w a s  e n ­
c o u n t e r e d .  T h e  s u g g e s t i o n  o f  n o n - r a n d o m n e s s  i n  f o u r  e x p e r i ­
m e n t s  m a y  r e v e a l  l a c k  o f  understandi~g o f  m o v e m e n t s  i n  m i g r a ­
t i o n  o r  i n a d e q u a t e  i n v e s t i g a t i o n  o f  n e a r b y  r o o s t s  w h e r e  r e ­
t u r n e d  b a t s  m a y  h a v e  g o n e  b e c a u s e  o f  d i s t u r b a n c e  ( G r i f f i n ,  
1 9 4 0 a ) .  
H o m i n g  d a t a  f r o m  t h e  E .  f U 8 0 U 8  i n  t h i s  s t u d y  a1~o s u g ­
g e s t  r e a s o n s  w h y  d a t a  f r o m  t h e  4  n o n - r a n d o m  e x p e r i m e n t s  m a y  
n o t  p r o v i d e  ' c o r r e c t  r e s u l t s .  C i r c u l a r  o r  e i 1 i p i t i c a 1  a s ­
s u m e d  a r e a s  m a y  n o t  b e  t r u e  p i c t u r e s  o f  t h e  f a m i l i a r  a r e a  
o f  c o l o n i a l  ba~s. M y  s t u d y  c o i o n y  c o n s i s t e d  o f  2  s e p a r a t e  
d a y  r o o s t s ,  b e t w e e n  w h i c h  i n d i v i d u a l s  w e r e  k n o w n  t o  m o v e .  
D u r i n g  th~ 2  w e e k s  i m m e d i a t e l y  a f t e r  p a r t u r i t i o n ,  w h e n  t r a p ­
p i n g  a n d  m i s t - n e t t i n g  w e r e  s u s p e n d e d ,  n o  r o o s t  c h a n g e s  w e r e  
n o t e d .  T a b l e  X X I I I  s h o w s  n u m b e r  o f  r e t u r n s  f r o m  d i r e c t i o n s  
b y  r o o s t ,  t h e  a t t i c  r~turns m o s t l y  f r o m  t h e  E a s t  a n d  t h e  
c h i m n e y  r o o s t  m o s t l y  f r o m  t h e  N o r t h .  T h i s  i n d i c a t e s  t h a t  
t h e r e  m a y  b e  2  o r  m o r e  d i s t i n c t  p a r t s  ~o t h e  c o l o n y ,  a s  h a s  
b e e n  r e p o r t e d  f o r  m a r i y  N o r t h  A m e r i c a n  b a t s  ( B a r b o u r  
7 7  '  
a n d  D a v i s ,  1 9 6 9 ;  H u m p h r e y  & C o p e ,  1 9 7 6 ;  G r i f f i n ,  1 9 4 0  a ,  b ) .  
S e v e r a l  c h e c k s  o f  t h e  r o o s t s  o n  w a r m  d a y s  d u r i n g ' t h e  
w i n t e r  o f  1 9 7 6 - 7 7  r e v e a l e d  n o  s~gn o f  a n y  o f  t h e  b a t s  a t  t h e  
c o l o n y  s i t e  o r  i n  t h e  i n d i c a t e d  m i g r a f o r y '  a r e a s .  T h a t  n o n e  
w e r e  f o u n d  i s  n o t  u n u s u a l  a s  o n l y  7 4  w e r e  p e r m a n e n t l y  b a n d e d  
( j u v e n i l e s  a n d  a d u l t s ) ,  . a n d  n o r m a l  r e c o v e r y  su~cess i s  o n l y  
a b o u t  3 % .  
M o v e m e n t  t h r o u g h  f a m i l i a r  t e ! r i t o r y  i s  p r o b a b l y  a c ­
c o m p l i s h e d  b y  a  c o m b i n a t i o n  o f  e c h o i o c a t i o n ,  v i s i o n ,  a n d  
m e m o r y .  B l i n d e d  b a t s  r e t u r n  f r o m  s h o r t e r  d i s t a n c e s  a t  
a b o u t  t h e  s a m e  p e r c e n t a g e s  a s  c o n t r o l s  ( B a r b o u r  a n d  D a v i s ,  
1 9 6 9 ;  M u e l l e r ,  1 9 6 3 )  i n d i c a t i n g  e c h o l o c a t i o n  m a y  b e  i m p o r ­
t a n t  a t  s h o r t  h o m i n g  d i s t a n c e s .  B a r b o u r  a n d  D a v i s  (19~9) 
a n d  W i l l i a m s ,  e t  a Z . ,  ( 1 9 6 7 )  r e p o r t  t h a t  s o m e  s p e c i e s  o f  
b a t s  h a v e  v i s u a l  a b i l i t y  t o  d i s t i n g u i s h  top~graphic f e a t u r e s .  
G r i f f i n  ( 1 9 5 8 )  a n d  H e e r d t  a n d  S l u i i e r  ( 1 9 6 8 )  r e p o r t e d  t h e  
a b i l i t y  o f  b a t s  t o  m e m o r i z e  c u e s  a n d  l a t e r  t o ' u s e  t h e  m e m o ­
r i z e d  information~ 
. . . .  

C O N C L U S I O N S  
C o m p a r i s o n s  o f  h o m i n g  s u c c e s s  betw~en j u v e n i l e s  a n d  
a d u l t s  ( H i t c h c o c k  a n d  R e y n o l d s ,  1 9 4 2 ;  D a v i s ,  1 9 6 6 )  i n d i c a t e  
tha~ f l i g h t ,  m i g r a t o r y - a r e a  a n d  w a n d e r i n g  m o v e m e n t s  e x p a n d  
t h e  f a m i l i a r  a r e a  f o r  a d u l t s .  T h e  f a c t s  t h a t  b a t s  f l y · c e r ­
t a i n  p a t t e r n s  c o n s i s t e n t l y  ( B a r b o u r  a n d  D a v i s ,  1 9 6 9 ) ,  t h a t  
w a n d e r i n g  u s u a l l y  o c c u r s  i n  <  5 %  o~ t h e  p o p u l a t i o n  ( G r i f f i n ,  
1 9 4 0 a ,  b ) ,  a n d  t h a t  r o o s t  a t t a c h m e n t  i s  s t r o n g  ( H u m p h r e y  &  
C o p e ,  1 9 7 6 ) ,  ind~cate t h a t  m o s t  (~t l e a s t )  c o n f o r m  t o  t h e  
n o r m a l  m o v e m e n t s  o f  t h e  c o l o n y .  
C a r e  s h o u l d  b e  t a k e n  i~ accepti~g t h e  W - F  m o d e l  a s  
a p p l i c a b l e  f o r  a l l  m i c r o c h i r b p t e r i n  s p e c i e s .  S o m i  s p e c i e s  
d o  n o t  d e p e n d  o n  e c h o l o c a t i o n  f o r  n~vigation; m o s t ,  h o w e v e r ,  
d o .  L i k e w i s e ,  m o s t  m i c r o c h i r o p t e r a n s  m a y  h o m e .  r a n d o m l y  f r o m  
u n f a m i l i a r  t e r r i t o r y  w h i l e  o t h e r s  m a y  u t i l i z e  s p e c i a l  , n a v i ­
g a t i o n a l  abili~y a s  y e t  u n k n o w n .  
C o m b i n i n g  t h e s e  f i n d i n g s  wit~ t h e  a p p l i c a t i o n s  o f  t h e  
m o d e l  l e a d s  t o  t h e  h y p o t h e s i s  t h a t  m i c r o c h i r o p t e r a n  fl~ght 
a b i l i t y  a n d  n a v i g a t i o n  a c r o s s  t e r r a i n  f r o m  h i b e r n a c u l a  i s  
p r o b a b l y  b a s e d  o n  m e m o r y ,  v i s i o n  a n d  e c h o l o c a t i o n .  Homi~g 
f r o m  o u t s i d e  t h e  f a m i l i a r  a r e a  i s  p r o b a b l y  r a n d o m .  R e t u r n  
p e r c e n t a g e s  a r e  b a s e d  o n  r e l e a s e  d i s t a n c e  a n d  a r e a  r , a d i u s .  
" " . - "  
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S E L E C T E D  B I B L I O G R A P H Y  
B a i l e y ,  V .  1 9 3 6 .  T h e  M a m m a 1 s · a n d  L i f e  Z o n e s  o f  O r e g o n .  
N o r t h  America~ F a u n a  N o .  5 5 ,  4 1 6  p .  .  
B a r b o u r ,  R .  W .  a n d  W .  H .  D a v i s .  1 9 6 9 .  B a t s  o f  A m e r i c a .  
T h e  U n i v e r s i t y  P r e s s  o f  K , e n t u c k y . •  
2 8 6 . p .  
B e e r ,  	 J .  R .  1 9 5 5 .  S u r v i v a l  ~nd m o v e m e n t s  o f  b a n d e d  b i g
b r o w n .  b a t s .  J .  M a m m a l .  3 6 : 2 4 2 - 2 4 8 .  
B e l s ,  	 L .  1 9 5 2 .  F i f t e e n  y e a r s ·  o f  b a t  bandi~g i n  t h e  
N e t h e r l a n d s .  C .  V .  D u k k e r i j  v / h  c i .  G o f f i n ­
M a s s t r i c h t .  9 9  p .  
B o n a c c o r s o ,  F .  J .  a n d  N .  S m y t h e  . .  ·  1 9 7 2 .  P u n c h m a r k i n g
b a t s :  A n  a l t e r n a t i v e  t o  b a n d i n g .  J .  M a m m a l .  5 3 :  
3 8 9 - 3 9 0 .  	 '  
B o n a c c o r s o ,  F .  J . ,  N .  S m y t h e  a n d  S .  R .  H u m p h r e y .  1 9 7 6  . .  
I m p r o v e d  t e c h n i q u e s  f o r  m a r k i n g  b a t s .  J .  M a m m a l .  
5 7 : 1 8 1 - 1 8 2 .  .  
B u c h l e r ,  E .  R .  1 9 7 6 . '  A  c h e m i l u m i n e s c e n t  t a g  f o r  t r a c k i r t g  
b a t s  a n d  s m a l l  n o c t u r n a l  m a m m a l s .  J .  M a m m a l .  5 7 :  
1 7 3 - 1 7 6 .  
C a g l e ,  F .  R .  a n d  L .  C o c k r u m .  1 9 4 3 .  N o t e s  o n  a  s u m m e r  
c o l o n y  o f  M y o t i s  Z u c i f u g U 8  Zucifugus~ J .  M a m m a l .  
2 4 : 4 7 2 - 4 9 2 .  
C a s t e r e t ,  N .  1 9 3 8 .  O b s e r v a t i o n s  s u r  u n e  c o l o n i e  d e  
C h a u v e s s o u r i s  m i g r a t r i c e s .  M a m m a l i a  2 : 2 9 - 3 4 .  
C h r i s t i a n ,  J .  J .  1 9 5 6 .  T h e  n a t u r a l  h i s t o r y  o f  a  s u m m e r  
a g g r e g a t i o n  o f  t h e  b i g  b r o w n ,  b a t ,  E p t e s i c u s '  f u s c u s .  
A m e r .  M i d .  N a t u r .  5 5 : 6 6 - 9 5 .  
C o c k r u m ,  E .  L .  1 9 4 9 .  L o n g e v i t y  i n  t h e  l i t t l e  b r o w n  b a t ,  
M y o t i s  Z .  Z u c i f u g u s .  J .  M a n u n a l .  3 0 :  4 3 3 - . 4 3 4 .  
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C o c k r u m ,  E .  L .  1 9 5 6  . .  H o m i n g  m o v e m e n t s ,  a n d  l o n g e v i t y  
o f  b a t s .  J .  M a m m a l .  3 7 :  4 8 - 5 · 7  . .  
C o p e ,  	 J .  B . ,  R .  E .  M u m f o r d  a n d  N .  W i l s o n .  1 9 5 8 .  S o m e .  
o b s e r v a t i o n s  o n  a  s u m m e r  c o l o n y  o f  M y o t i s  l u c i f u g u s .
P r o c .  I n d .  A c a d .  S c i .  6 7 : 3 1 6 - 3 2 1 .  
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C o p e ,  	 J .  B . ,  K .  K o o n t z  a n d  E .  C h u r c h w e l l .  1 9 6 1 .  N o t e s  
o n  h o m i n g  o f  t w o  s p e c i e s  o f  b a t s ,  M y o t i s  Z u a i f u g u s  
a n d  E p t e s i a u 8  f u s a u s .  P r o c .  I n d .  A c a d .  S c i .  7 0 :  
2 7 0 - 2 7 4 .  
C o p e ,  	 J .  B .  a n d  S .  R .  H u m p h r e y .  i 9 6 7 .  H o m i n g  e x p e r i m e n t s  
w i t h  t h e  e v e n i n g  b a t ,  N y a t i a e i u s  h u m e p a Z i s .  J .  
M a m m a l .  4 8 : 1 3 6 .  
C r o s s ,  S . ,  e t  a Z .  1 9 7 6 .  A  s u r v e y  o f  b a t  p o p u l a t i o n s  a n d  
t h e i r  h a b i t a t  p r e f e r e n c e s  i n  s o u t h e r n  O r e g o n .  N S F  
s t u d y  t h r o u g h  S o u t h e r n  O r e g o n  S t a t e  C o l l e g e .  8 9  p .  
D a v i s ,  R .  1 9 6 6 .  H o m i n g  p e r f o r m a n c e  a r i d  h o m j . n g  a b i l i t y  
i n  b a t s .  E c o l o g i c a l  MOh~graphs 3 6 : 2 0 1 - 2 3 7 .  
D a v i s ,  W .  H .  a n d  H .  B .  H i t c h c o c k .  1 9 6 5 .  B i o l o g y  a n d  
m i g r a t i o n  o f  t h e  b a t  M y o t i s  Z u a i f u g u s '  i n  N e w  E n g l a n d .
J ' .  M a m m a l .  4 6 :  2 9 6  - 3 1 3 .  
D a v i s ,  W .  H .  a n d  J .  W .  H a r d i n .  1 9 6 7 .  
H o m i n g  i n  L a s i o n y ­
a t e p i s  n o a t i v a g a n s .  J .  M a m m a l .  
4 8 : 3 2 3 .  
D a v i s ,  W .  H . ,  R .  W .  B a r b o u r  a n d  M .  D .  H a s s e l l .  1 9 6 8 .  
C o l o n i a l  b e , h a v i o r  o f  E p t e s i a u s  f u s a u s .  J .  M a m m a l ' .  
4 9 : 4 4 - 5 0 .  
D a v i s ,  W .  H .  a n d  R .  W .  B a r b o u r . '  1 9 7 0 .  H o m i n g  i n '  b l i n d e d  
b a t s  ( M y o t i s  s o a a Z i 8 ) .  J .  M a m m a l .  5 1 ' : 1 8 2 - 1 8 4 .  
D u l i c ,  B .  1 9 5 7 .  R e p o r t  a n d  s o m e  r e s u l t s  o b t a i n e d  b y  t h e  
f i r s t  b a t - b a n d i n g  i n  P .  R .  C r o a t i a .  L a r u s ,  9 - 1 0 :  
2 0 8 - 2 1 5 .  '  
Eise~traut, M .  1 9 3 6 .  E r g e b n i s s e  d e r  F l e d e r m a u s b e r i n g u n g
n a c h  d r e i j a h r i g e  V e r s u c h z e i t .  Z e i t s c h .  Mo~ph. O k o l .  
T e i r e  3l:l-26~ 
E i s e n t r a u t ,  M .  1~50. D r e s s u r v e r s u c h e  z u r  Feststellu~g 
e i n e s  o p t i s c h e n  O r i e n t i e r r u r i g s v e r m o g e n  d e r  F l e d e r m a u s e .  
J h f t .  V e r t  V a t e r l .  N a t u r k .  W u r t t e . m b e r g  1 0 6 : 3 4 - 4 5 .  
E i s e n t r a u t ,  M .  1 9 5 7 .  A u s  d e m  l e b e n  d e r  F l e d e r m a u s e  u n d  
F l u g h u n d e .  F i s c h e r  V e r l a g ,  J e n a .  1 7 5  p .  
E n g e l s ,  W .  L .  1 9 3 6 .  D i s t r i b u t i o n  o f  r a c e s  o f  t h e '  b r o w n  
b a t  ( E p t e s i c u 8 )  i n  w e s t e r n  N o r t h  A m e r i c a .  A m e r .  
M i d .  N a t u r .  1 7 : 6 5 3 - 6 6 0 .  
G a t e s ,  W .  H .  1 9 3 7 .  N o t e s  o n  t h e  · B i g  B r o W n  B a t .  J .  
Mammal~ 1 8 : 9 7 - 9 8 .  '  
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G a t e s ,  W .  H .  1 9 4 1 .  A  f e w  n o t e s  o n  t h e  e v e n i n g  b a t ,  
N y a t i a e i u s  h u m e r a Z i s  ( R a f i n e s q u e ) .  J .  M a m m a l .  
2 2 : 5 3 - 5 6 .  
G i f f o r d ,  C .  E .  a n d  D .  R .  G r i f f i n .  1 9 6 0 .  N o t e s  o n  h o m i n g  
a n d  m~gratory b e h a v i o r  o f  b a t s .  Ecol~gy 4 1 : 3 7 8 - 3 8 1 .  
G i l e s ,  R .  H . ,  J r .  ( e d i t o r )  1 9 7 1 .  W i l d l i f e  M a n a g e m e n t  
t e c h n i q u e s ,  3 r d  e d i t i o n .  E d w a r d  B r o s . ,  A n n  A r b o r ,  
M i c h .  6 3 3  p .  
G r i f f i n ,  D .  R .  1 9 3 6 .  B a t  bandf~g. J .  Mammal~ 1 7 : 2 3 5 - 2 3 9 .  
G r i f f i n ,  D .  R .  1 9 4 0 a .  N o t e s  o n  t h e  l i f e  h i s t o r i e s  o f  
N e w  E n g l a n d  c a v e  b a t s .  J .  M a m m a l .  2 1 : 1 8 1 - 1 8 7 .  
G r i f f i n ,  D .  R .  1 9 4 0 b . '  M i g r a t i o n s  o f  N e w  E n g l a n d  b a t s .  
H a r v .  M u s .  C a m p .  Z o o l .  " B u l l .  8 6 - 2 1 7 - 2 4 , 6 .  
G r i f f i n ,  D .  R .  1 9 4 5 . '  T r a v e l s  o f  b a n d e d  c a v e  b a t s .  J .  
M a m m a l .  2 6 : 1 5 - 2 3 .  
G r i f f i n ,  D .  R .  1 9 5 8 .  L i s t e n i n g  i n  t h e  d a r k .  Y a l e  U n i v .  
P r e s s ,  N e w  H a v e n ,  C o n n .  ' 4 1 3  p .  
G u n i e r ,  W .  J .  a n d  W .  H .  E l d e r .  1 9 7 1 .  E x p e r i m e n t a l  h o m i n g  
o f ,  g r a y  b a t s  t o  a  m a t e r n i t y  c o l o n y  i n  a  M i s s o u r i  
b a r n .  A m e r .  M i d .  N a t u r .  8 6 : 5 0 2 - 5 0 6 .  
G u t h e r i e ,  M .  J .  1 9 3 3 .  N o t e s  o n  t h e  s e a s o n a l  m o v e m e n t s  
a n d  h a b i t s  o f  s o m e  c a v e  b a t s .  J .  M a m m a l .  ' . 1 4 :  1 - 1 9 .  
G y l e s ,  G .  1 8 8 3 .  H o m i n g  . i n s t i n c t  i n  b a t s .  Z o o l o g i s t
7 : 1 7 3 .  	 '  
H a l l ,  	 J .  S .  1 9 6 2 .  A  l i f e  h i s t o r y  a n d  t a x o n o m i c  s t u d y  o f  
t h e  I n d i a n a  b a t ,  M y o t i s  s o d a Z i s .  R e a d i n g  P u b .  M u s .  
A r t  G a l l e r y ,  S c i .  P u b .  ' 1 2 ,  6 8  p .  
,  	 ,  
H a l l ,  . 	J .  S .  a n d  W .  H . ,  D a v i s .  1 9 5 8 .  A  r e c o . r d  o f  h o m i p . g
i n  t h e  b i g  b r o w n  b a t .  J . ,  M a m m a l .  3 9 : 2 9 2 .  
H a n d l e y ,  C .  0 . ,  J r .  1 9 5 6 .  B a t  v e r s u s  a n t .  J .  M a m m a l .  
3 7 : 2 7 9 ' .  
H a r v e y ,  M .  J . ,  D .  H .  S n y d e r ,  A .  E .  P e r r y ,  J .  W .  H a r d i n  
a n d  M .  L .  K e n n e d y .  1 9 7 6 .  H o m i n g , o f  g~~y b a t s ,  
M y o t i s  g r i s e s a e n s ,  t o  a  h i b , e r n a c u l u m .  '  A m e r  . .  M i d .  
N a t u r .  9 6 : 4 9 7 - 4 9 8 .  
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H a s s e l l ,  M .  D .  1 9 6 3 .  A  stu~y o f  h o m i n g  i n  t h e  I n d i a n a  
b a t ,  M y o t i s  s o d a Z i s .  T r a n .  K e n t u c k y  A c a d .  S c i .  
2 4 : 1 - 1 4 .  
H a s s e l l ,  M .  D .  a n d  M .  J .  H a r v e y .  1 9 6 5 .  D i f f e r e n t i a l  
h o m i n g  i n  M y o t i s  s o d a Z i a .  A m e r .  M i d .  N a t u r .  7 4 :  
5 0 1 - 5 0 3 .  
H a v e k o s t ,  H .  1 9 6 0 .  D i e  B e r i n g u n g  d e r  B r e i t f l u g e l f l e d e r m a u s  
( E p t e s i c u s  s e p o t i n u s )  i n  O l d e n b e r g e r  L a n d .  B o n n e r  
Z o o l .  Beitr~ge, S o n d e r h e f t  1 1 : 2 2 2 - 2 3 3 .  
H a y W a r d ,  B .  J .  1 9 6 1 .  T h e  n a t u r a l  h i s t o r y . o f  t h e  c a v e  b a t ,  
M y o t i s  v e Z i f e p .  P h . D .  , ' D i s s e r t a t i o n  ( u n p u b l i s h e d ) ,  
U n i v .  A r i z . ,  T u c s o n .  1 1 9  p~ 
H e e r d t ,  P .  F .  a n d  J .  W .  S l u t t e r .  1 9 5 3 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 2 .  N a t u r a l i s t  
M a a n d b l .  M a a s t r i c h t ,  4 2 : 1 0 1 - 1 0 4 .  
H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  1 9 5 4 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 4 .  N a t u r a l i s t  
M a a n d b l .  M a a s t r i c h t  4 3 : 8 5 - 8 8 .  
H e e r d t ,  P .  ~. a n d  J .  W .  S l u i t e r .  1 9 5 5 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 5 .  N a t u r a l i s t  
M a a n d b 1 .  M a a s t r i c h t  4 5 : 6 2 - 6 4 .  
H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  1 9 5 6 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 6 .  N a t u r a l i s t  
M a a n d b 1 .  M a a s t r i c h t  4 6 : 1 3 - 1 6 .  
H e e r d t ,  P .  F .  a n d  J .  W .  ' S l u i t e r .  1 9 5 7 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 7 .  N a t u r a l i s t  
M a a n d b l .  M a a s t r i c h t  4 7 : 3 9 - 4 1 .  
H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  1 9 5 8 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 8 .  N a t u r a l i s t  
M a a n d b l .  M a a s t r i c h t  4 8 : 9 6 - 9 8 .  
H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  1 9 5 9 .  T h e  r e s u l t s  o f  
b a t  b a n d i n g  i n  t h e  N e t h e r l a n d s  i n  1 9 5 9 .  N a t u r a l i s tI  
M a a n d b 1 .  M a a s t r i c h t  4 9 : 4 2 - 4 4 .  
H e e r d t ,  P .  F . ,  a n d  . J .  W .  S l u i t e r .  1 9 6 0 . .  R e s u t 1 a t e n  v a n  
h e t  v 1 e e r m i u s - o n d e r z o e k  i n  N e d e r l a n d  i n  1 9 6 n .  
L e v e n d e  N a t u u r .  A r n h e m  6 4 : 1 5 6 - 1 6 2 .  
H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  1 9 6 1 .  R e s u t 1 a t e n  v a n  
h e t  v 1 e e r m i u s - o n d e r z o e k  i n  N e d e r l a n d  i n  1 9 6 1 .  
L e v e n d e  N a t u u r .  A r n h e m  6 5 : 8 7 - 9 2  .  
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H e e r d t ,  P .  F .  a n d  J .  W .  S l u i t e r .  . 1 9 6 5 .  N o t e s  o n  t h e  d i s ­
t r i b u t i o n  a n d  b e h a v i o r  o f  t h e  N o c t u l e  B a t  ( N y a t a l u 8  
n o a t u l a )  i n  t h e  N e t h e r l a n d s .  M a m m a l i a ,  P a r i s  2 9 :  
4 6 3 - 4 7 7 .  
H i t c h c o c k ,  H .  B .  1 9 4 3 .  B a n d i n g  a s  a n  a i d  i n  s t u d y i n g  
a c t i v i t i e s  o f  t h e  l i t t l e '  b r o w n  b a t ,  M y o t i s  l u c i f u g u s .  
M i c h .  A c a d .  S c i .  A r t s  a n d  L e t t .  2 9 : 2 7 7 - 2 7 9 .  
H i t c h c o c k ,  H .  B .  a n d  K .  R e y n o l d s .  1 9 4 2 .  H o m i n g  e x p e r i ­
m e n t s  w i t h  t h e  l i t t l e  b r o w n  b a t ,  ' M y o t i s  l u c i f u g u 8 .
J .  M a m m a l .  2 3 : 2 5 8 - 2 6 7 .  
H o w e l l ,  A .  B .  a n d  L .  L i t t l e .  , 1 9 2 4 .  ' A d d i t i o n a l  n o t e s  o n  
C a l i f o r n i a  b a t s .  J~ M a m m a l .  5 : 2 6 1 - 2 6 3 .  
H u m p h r e y ,  S .  R .  a n d  J .  B .  C o p e .  1 9 7 6 .  P o p u l a t i o n  e c o l o g y  
o f  t h e  l i t t l e  b r o w n  b a t ,  M y o t i s  l u c i f u g u 8 ,  i n  
I n d i a n a  a n d  n o r t h - c e n t r a l  K e n t u c k y .  J .  M a m m a l .  
S p e c .  P u b .  # 4 .  
I s s e I ,  W .  1 9 5 0 .  O e k o 1 o g i s c h e  U n t e r s u c h u n g e n  a n  d e r  
K l e i n e n  H u f e i s e n a s e  ( R h i n o l o p h u s  h i p p o s i d e r o s ,  
B e c h s t e i n )  i m  m i t t l e r e n  R h e i n l a n d  u n d  u n t e r e m  
a l t m u h l t a l .  Z o o l .  J a h r b . ,  A b t .  f .  S y s t e m a t i c
7 9 : 7 1 - 8 6 .  
J o n e s ,  J .  K . ,  J r . ,  R .  P .  ' L a m p e ,  C .  A .  S p e n r a t h ,  a n d  
T .  H .  K u n z .  1 9 7 3 .  N o t e s  o n  t h e  d i s t r i b u t i o n  a n d  
n a t u r a l  h i s t o r y  o f  b a t s  i n  s o u t h e a s t e r n  M o n t a n a .  
O c c .  P a p .  M u s .  T e x .  T e c h .  U n i v .  1 5 : 1 - 1 2 .  
K o w a l s k i ,  K .  a n d  
,  
R .  J .  W 9 j t u s i a k .  1 9 5 2 .  H o m i n g  e x p e r i ­
m e n t s  o n  b a t s ,  p a r t  1 .  B u l l .  A c a d .  P o l o n a i s e  S C i . ,  
C r a c o v i e ,  S e r e  B ( i i ) : 3 3 - 5 6 .  
K r u t z s c h ,  P .  H .  · 1 9 4 6 .  S o m e  o b s e r v a t i o n s  o n  t h e  b i g  b r o w n  
b a t  i n  S a n  D i e g o ,  C a l i f o r n i a .  J .  M a m m a l .  2 7 : 2 4 0 ­
2 4 2 .  '  
K r z a n o w s k i ,  A .  1 9 6 0 .  I n v e s t i g a t i o n s  o f  f l i g h t s  o f  P o l i s h  
b a t s ,  m a i n l y  M y o t i s , m y o t i s  ( B o r k h a u s e n  1 7 9 7 ) .  A c t a  
T h e r i o l o g i c a  4:l75-~84. 
K u n z ,  	 T .  H .  1 9 7 1 .  R e p r o d u c t i o n  o f  s o m e  V e s p e r t i 1 i o n i d
b a t s  i n  c e n t r a l  I o w a .  A m e r .  M i d .  N a t u r .  8 6 : 4 1 7 - 4 8 6 .  
K u n z ,  	 T .  H .  i 9 7 4 .  R e p r o d u c t i o n ,  g r o w t h "  a n d  m o r t a i i t y
o f  t h e  Vesperti1i~nid b a t ,  E p t e s i c u s  f u s c u s ,  i n  
K a n s a s .  J .  M a m m a l .  5 5 : 1 - 1 3 .  
r '  
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L a n z a ,  B .  1 9 5 8 .  I n a n e 1 1 a m e n t o  d i  c h i r o t t e r i  n e l l a  z o n a  
d i  o s t i a  a n t i c a  ( R o m a )  e  r i s u l t a t i  d i  e s p e r r i e n z e  
s u I  r i t o r n o  a 1 ' l u o g o  d i  c a t t u r a .  A n n a l .  d e l  M u s e o ,  
D i v i c o  d i  S t o r i a  N a t u r a l e  " G .  D o r i a "  G e n o v a  2 : 1 - 8 .  
L a u f f e n s ,  G .  1 9 7 3 .  B e i t r a g e  z u r  B i o l o g i e  d e r  F r a n s e n  
F l e d e r m a u s e  ( M y o t i s  n a t t e p e p i ) .  Z e i t s c h r i f t  f u e r  
S a e u g e t i e r k u n d e  3 8 : 1 - 1 4 .  
L a V a l ,  R .  K .  1 9 7 3 .  O b s e r v a t i o n s  o n  t h e  b i o l o g y  o f  
T a d a r i d a  b p a s i Z i e n s i 8  a y n o a e p h a Z a  i n  sout~eastern 
L o u i s i a n a .  A m e r .  M i d .  N a t u r .  8 9 : 1 1 2 - 1 2 0 . ,  
M i l l s ,  R .  S . ,  G .  W .  B a r r e t t  a n d  M~ P .  F a r r e l l .  1 9 7 5 .  
P o p u l a t i o n  d y n a m i c s  o f  t h e  b i g  b r o w n  b a t  ( E p t e s i a u s  
f U s o u s )  i n  s o u t h w e s t e r n  O h i o .  J .  M a m m a l .  5 6 :  
5 9 1 - 6 0 4 .  
M o h r ,  	 C .  E .  1 9 3 4 .  M a r k i n g  b a t s  f o r  l a t e r  r e c o g n i t i o n .  
P r o c .  P e n n .  A c a d .  S c i .  8 : 2 6 - 3 0 .  
M o h r ,  	 C .  E .  1 9 4 2 a .  R e s u l t s  o f  1 0  y e a r s  o f  b a t  m a r k i n g  
i n  p e n n s y l v a n i a .  P r o c .  P e n n .  A c a d .  S c i .  1 6 : 3 2 - 3 6 .  
M o h r ,  	 C .  E .  1 9 4 2 b .  B a t  t a g g i n g  i n  P e n n s y l v a n i a  t u r n p i k e
t  u n n e  1  s  .  J .  M a m m a l . '  ,  2 3 ' :  3 7 5  - 3 7 9  •  
M o h r .  	 C .  E .  1 9 5 3 .  A  s u r v e y  o f  b a t  b a n d i n g  i n  N o r t h  
A m e r i c a  1 9 3 2 - 1 9 5 1 .  A m e r i c a n  C a v e r  1 4 : 3 - 1 3 .  
M u e l l e r ,  H .  C .  1 9 6 3 .  H o m i n g  a n d , d i s t a n c e - o r i e n t a t i o n  
i n  b a t s .  P h . D .  d i s s e r t a t i o n  ( u n p u b l i s h e d ) .  U n i v .  
W i s e . ,  M a d i s o n .  1 0 2  p .  
M u e l l e r ,  H .  C .  a n d  J .  T .  E m l e n .  · 1 9 5 7 .  H o m i n g  i n  b a t s .  
S c i e n c e  1 2 6 : 3 0 7 - 3 0 8 .  
M u m f o r d ,  R .  E .  1 9 5 8 .  P o p u l a t i o n  t u r n o v e r  i n  w i n t e r i n g
b a t s  i n  I n d i a n a .  J .  M a m m a l .  3 9 : 2 5 3 - 2 6 1 .  
P a t t e r s o n ,  P . ,  a n d  W .  H .  D a v i s .  1 9 5 8 .  V a r i a t i o n  i n  s i z e  
a m o n g  a d u l t  E p t e s i c u s  ! U 8 C U 8 .  K e n t .  A c a d .  S c i . ,  
T r a r i .  2 9 : 1 - 4 .  
P e a r s o n ,  O .  ' P . ,  M .  R .  K o f o r d ,  a n d  A .  K .  P e a r s o n .  1 9 5 2 .  
R e p r o d u c t i o n  ' o f  t h e  l u m p - n o s e d  b a t ,  ( C o p y n o p h i n u s  
p a f i n e s q u e )  i n  C a l i f o r n i a .  J .  M a m m a l .  3 3 : 2 7 3 - 3 2 0 .  
P h i l l i p s ,  G .  L .  1 9 6 6 .  E c o l o g y  of'th~ b~g b r o w n  b a t  
( C h i r o p t e r a : V e s p e r t i 1 i o n i d a e )  i n  northe~stern K a n s a s .  
A m e r .  M i d .  N a t u r . ,  7 5 : 1 6 8 - 1 9 8 .  
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P o o l e ,  E .  L .  1 9 3 2 .  A  s u r v e y  o f  t h e  m a m m a l s  o f  B e r k s  
C o u n t y ,  P e n n s y l v a n i a .  R e a d .  P u b .  M u s .  A r t  G a l l e ' r y ,
B u l l .  1 3 : 1 5 - 1 9 .  
P u n t ,  	 A .  a n d  P .  J .  N i e u w e n h o v e n .  1 9 5 7 .  T h e  u s e  o f  r a d i o ­
a c t i v e  b a n d s  i n  t r a c i n g  h i b e r n a t i n g  b a t s .  
E x p e r i e n t a  1 3 : 5 1 - 5 4 .  '  
R e y n o l d s ,  K .  1 9 4 1 .  N o t e s  o n  h o m i n g  a n d  h i b e r n a t i o n  i n  
E p t e s i o u s  f u s o u s .  C a n a d i a n  F i e l d - N a t u r .  5 5 : 1 3 2 .  
R i c e ,  	 D .  W .  1 9 5 7 .  L i f e  h i s t o r y  a n d  e c o l o g y  o f  M y o t i s  
a u s t p o p i p a p i u B  i n  F l o r i d a .  J .  M a m m a l .  3 8 : 1 5 - 3 2 .  
R o e r ,  	 H .  1 9 6 0 .  V o r 1 a u f i g e  E r g e b n i s s e  d e r  F l e d e r m a u s  
B e r i n g n u n g  u n d  literatureubers~cht. B o n n e r  Z o o l .  
B e i t r . ,  S o n d e r h e f t  1 1 : 2 3 4 - 2 6 3 .  
R o e r ,  	 H .  1 9 7 2 .  Z u r  b e s t a n d s e n t w i c k 1 u n g  d e r  K l e i n e n  
H u f e i s n a s e  ( C h i r o p t e r a ' ,  M a m m . )  i n  w e s t 1 i c h e n  
M i t t e l e u r o p a .  B o n n .  Z o o l .  B e i t r .  H e f t  4 : 3 2 5 - 3 3 7 .  
R y b e r g ,  O .  1 9 4 7 .  S t u d i e s  o n  b a t s  a n d  b a t  p a r a s i t e s .  
,  B o k f o r l a g e t  S v e n s k .  N a t u r .  S t o c k h o l m ,  3 3 0  p .  
S c h r a m m ,  P .  1 9 5 7 .  A  n e w  h o m i n g  r e c o r d  f o r  t h e  l i t t l e  
b r o w n  b a t .  J .  M a m m a l .  ~8:5l4-5l5. 
S m i t h ,  E .  1 9 5 7 .  E x p e r i m e n t a l  s t u d y  o f  f a c t o r s  a f f e c t i n g  
s e x  r a t i o s  i n  t h e  l i t t l e  b r o w n  b a t .  J .  ' M a m m a l .  
3 8 : 3 2 - 3 9 .  
S m i t h ,  E .  a n d  K .  H a l e .  1 9 5 3 .  A  h o m i n g  r e c o r d  i n  t h e '  b a t ,  
M y o t i s  Z u o i f u g u s .  J .  M a m m a l .  3 4 : 1 2 2 .  
S m i t h ,  E .  a n d  W .  G o o d p a s t e r .  1 9 5 8 .  H o m i n g  i n  n o n ­
m~gratory b a t s .  S c i e n c e  1 2 7 : 6 4 4 .  
S t e b b i n g s ,  R .  E .  1 9 6 6 .  B a t s  u n d e r  s t r e s s .  S t u d i e s  i n  
S p e l e o l o g y  1 : 1 6 8 - 1 7 3 .  
S t o n e s ,  R .  C .  a n d  L .  P .  B r a n i k .  1 9 6 9 .  U s e  o f  h e a r i n g  
i n  homi~g b y  t w o  s p e c i e s  o f  M y o t i s  b a t s .  J .  
M a m m a l .  5 0 : 1 5 7 - 1 6 0 .  
S t r e l k o v ,  P .  P .  1 9 6 9 .  M i g r a t o r y  a n d  s t a t i o n a r y  p a t s  
( C h i r o p t e r a )  o f  t h e  E u r o p e a n  p a r t  o f  t h e  S o v i e t  
U n i o n .  A c t a  Z o o l .  C r a c o v i e n s i a ;  T o m  X I V .  N r .  
1 6 : 3 9 3 - 4 4 0 .  
" , . . .  ,.~. 
8 6  
T i b b e t t s ,  T .  1 9 5 6 .  H o m i n g  i n s t i n c t  o f  t w o  b a t s ,  
E p t e s i a U 8  f u s a u s  a n d  T a d ' a r i d a  me~iaana ( M a m m a i i a :
C h i r o p t e r a )  S o u t h w e s t e r n  N a t u r .  1 : 1 9 4 .  
T i n k l e ,  D .  w .  a n d  I .  G .  P a t t e r s o n .  1 9 6 5 .  A  s t u d y  o f  
h i b e r n a t i n g  p o p u l a t i o n s  o f  M y o t i s  v e Z i f e r  i n  
n o r t h w e s t e r n  T e x a s .  J .  M a m m a l .  4 6 : 6 1 2 - 6 3 3 .  
T u t t l e ,  M .  D .  1 9 6 1 .  I n  B a t  bandi~g N e w s .  2 : 3 5 .  
T u t t l e ,  M .  D .  1 9 7 4 .  A n  i m p r o v e d  t r a p  f o r  b a t s .  J .  
M a m m a l .  5 5 : 4 7 5 - 4 7 7 .  
T w e n t e ,  J .  W .  1 9 5 5 .  A s p e c t s  o f ,  a  p o p u l a t i o n  s t u d y  o f  
c a v e r n - d w e l l i n g  b a t s .  J .  M a m m a l  3 6 : 3 7 9 - 3 9 0 .  
W a l l e y ,  H . .  D .  1 9 7 0 .  M o v e m e n t s  o f  M y o t i s  Z u a i f u g u s  
Z u a i f u g U B  f r o m  a  c o l o n y  i n  L a S a l l e  C o u n t y ,  I l l i n o i s .  
T r a n s .  I l l .  S t .  A c a d .  S c i .  6 3 : 4 0 9 - 4 1 4 .  
W i l k e r s o n ,  D .  H .  1 9 5 2 .  T h e  r a n d o m  e l e m e n t .  i n  b i r d  
' n a v i g a t i o n ' .  J .  E x p .  Biol~ 2 9 : 5 3 2 - 5 6 0 .  
W i 1 1  i  a m s ,  T .  C . ,  J .  M .  W i 1 1  i  a m s  ' a n d  D .  R .  G  r  i f f i n .  1 9 6 6  .  
T h e  h o m i ! l g  . a b i l i t y  o f  t h e  n e o t r o p i c a l  b a t ,  ,  
P h y Z Z o s t o m u s  h a s t a t u s ,  w i t h  e v i d e n c e  f o r  v i s u a l  
o r i e n t a t i o n .  A n i m .  B e h a v .  1 4 : 4 6 8 - 4 7 3 .  
W i l l i a m s ,  T .  C . ,  J .  M .  W i l l i a m s  a n d  D .  R .  G r i f f i n .  1 9 6 7 .  
R a d i o  t r a c k i n g  o f  h o m i n g  ' b a t s .  S c i e n c e ' 1 5 5 : l 4 3 5 ­
1 4 3 6 .  
W i l s o n ,  D .  E .  '  1 9 7 1 .  E c o l o g y  o f  M y o t i s  n i g r i a a n s  
( M a m m a l i a : C h i r o p t e r a )  o n  B a r r o  C o l o r a d o  I s l a n d ,  
P a n a m a  C a n a l  Z o n e .  J .  Z o o l .  1 6 3 : 1 - 1 3 .  
W i l s o n ,  D .  E .  a n d  J .  S .  F i n d l e y . . '  
1 9 7 2 .  R a n d o m n e s s  i n  
b a t  hbmi~g. A m e r .  N a t u r .  
1 0 6 :  4 1 8 - 4 2 4 . •  
W i l s o n ,  N~ 1 9 5 8 .  A n o t h e r  i n s t a n c e  o f  b a t  v e r s u s  a n t .  
J .  M a m m a l .  3 9 : 4 3 8 .  
W i m s a t t ,  W .  A .  1 9 4 4 .  N o t e s  o n  t h e  b r e e d i n g  b e h a v i o r ,  
p r e g n a n c y ,  a n d  parturi~ion i n  s o m e  V e s p e r t i l i o n i d  
b a t s  o f  t h e  e a s t e r n  U n i t e d  S t a t e s .  J .  M a m m a l .  2 6 :  
2 3 - 3 3 .  
".~~ . . .  
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F o r e a r m  S i z e  V a r i a t i o n  
E n g e l s  ( 1 9 3 6 )  o b s e r v e d  t h a t  i n  E .  f u s o u s  f e m a l e s  w e r e  
4 - 5 %  l a r g e r  t h a n  m a l e s .  P h i l l i p s  ( 1 9 6 6 )  r e p o r t e d  s k u l l  
l e n g t h ,  z y g o m a t i c  b r e a d t h ,  wi~gspan, a n d  t o t a l  lengt~ t o  b e  
s i g n i f i c a n t l y  s m a l l e r  f o r  m a l e s  t h a n  f o r  f e m a l e s .  P a t t e r s o n  
a n d  D a v i s  ( 1 9 6 8 )  f o u n d  t h e  t o t a l  le~gth a n d  ' f o r e a r m  l e n g t h  
o f  f e m a l e s  t o  b e  s i g n i f i c a n t l y  la~ger . t h a n  f o r  m a l e s ;  h o w ­
e v e r ,  t a i l  le~gth w a s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  b e t w e e n  
s e x e s .  T o t a l  l e n g t h  a n d  f o r e a r m  le~gth v a l u e s  w e r e  f o u n d  
t o  b e  l e a s t  v a r i a b l e ;  i n  l i v e  b a t s  t h e  f o r e a r m  i s  t h e  
e a s i e s t  a n d  m o s t  a c c u r a t e  t o  m e a s u r e .  
F o r e a r m s ,  i n c l u d i n g  c a r p a l s ,  o f  a l l  a d u l t s  c a p t u . r e d  
w e r e  m e a s u r e d  t o  t h e  n e a r e s t  0 . 1  m m .  M e a n  ( M ) ,  s t a n d a r d  
d e v i a t i o n  ( S D )  a r i d  v a r i a n c e  ( V )  f o r  e a c h  s e x  a r e  ' d i s p l a y e d  
i n  T a b l e  X X I I I  a n d  F i g u r e  1 6 ,  a b o v e  t h e  f i n d i n g s  o f  P a t t e r ­
s o n  a n d  Da~is. F e m a l e s  w e r e  f o u n d  t o  b e ,  s~gnificantly 
l a r g e r  t h a n  t h e  m a l e s  (~= 7 . 2 8 4 ) .  
~- .  
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COMPARISON' OF SOME MEASUREMENTS OF E. fU8CU8 
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A P P E N D I X  B  
.  N A T U R A L  H I S T O R Y  N O T E S  
B e h a v i o r  
T h e  f l i g h t  o f  E .  f U 8 C U 8  w a s  u s u a l l y  s t r a i g h t ,  a n d  
c e r t a i n  p a t t e r n s  w e r e  o f t e n  r e p e a t e d ·  b y  t h e  s a m e  b a t  o n  
d i f f e r e n t  n i g h t s .  Feedi~g w a s  riot~d a t  t h r e e  d i s t i n c t  s i t e s :  
t h e  c1eari~g i m m e d i a t e l y  o u t s i d e  t h e  r o o s t ;  o v e r  t h e  r i v e r ;  
o v e r  a n  o p e n  c o m m o n s  a r e a  o f  t h e  c a m p  (F~g. 1 7 ) .  T w o , d r i n k ­
i n g  a r e a s  w e r e  u t i l i z e d  - a .  boati~g p o n d ,  a n d  t h e  s e c t i o n  o f  
t h e  r i v e r  t h a t  c o i n c i d e d  w i t h  t h e  a f o r e m e n t i o n e d  f e e d i n g  
s i t e .  A1tho~gh d a t a  w e r e  i n s u f f i c i e n t  f o r  a n a l y s i s ,  i t  a p ­
p e a r e d  t h a t  t h e  b a t s  p r e f e r r e d  a  s p e c i f i c  f e e d i n g  s i t e  ( a s  
n o t e d  b y  B a r b o u r  a n d  D a v i s ,  1 9 6 9 ) ,  a n d  a  s p e c i f i c  d r i n k i n g  
s i t e .  
~ua11y o n e  o r  t w o  b a t s  e m e r g e d  a t  a  t i m e ,  b e g i n n i n g  
a t  a b o u t  3  m i n  p a s t  c i v i l  s u n s e t .  B a t s  o f t e n  c o n t i n u e d  t o  
e m e r g e  f o r  o v e r  t w o  h o u r s  (F~g. ' 1 8 ) .  I m m e d i a t e l y  a f t e r  
e m e r g e n c e  a  s h o r t  c i r c l i n g  f1~ght occu~red, f o l l o w e d  b y  a  
d i r e c t  f l i g h t  t o  t h e  d r i n k { n g  s i t e .  A b o u t  a  f o u r t h  o f  t h e  
b a t s  f l e w  t o  t h e  feedi~g s i t e  f i r s t ,  a n d  t h e n  d r a n k '  a f t e r  
fee~i~g. T h i s  m a y  h e l p  t o  e x p l a i n  t h e  f i n d i n g s  o f  C r o s s ,  e t  
a t .  ( 1 9 7 6 )  o f  t w o  p e a k s  o f  a c t i v i t y  o f  E .  f u s c u e  o v e r  a  
w a t e r  h o l e .  
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A  s t u d y  o f  t h e  c o l o n y ' s  g u a n o  w a s  n o t  c o n d u c t e d ;  h o w ­
e v e r  o n e  i n s e c t  e a t e n  w a s  t h e  f l y i n g  c a r p e n t e r  a n t .  H a n d l e y  
( 1 9 5 6 )  a n d  W~lson ( 1 9 5 8 )  r e p o r t e d  f i n d i n g  b~g b r o w n  b a t s  
e . a c h  w i t h  t h e  h e a d  o f  a n  a n t  f i r m l y  a t t a c h e d  b y '  i t s  m a n d i b l e s  
t o  t h e  s i d e  o f  t h e  b a t ' s  f a c e .  W e  c a p t u r e d  3  s u c h  b a t s  d u r ­
i n g  t h e  a n t s '  flyi~g p e r i o d "  t w o  f e m a l e s  w i t h  t h e  a n t  h e a d  
a t t a c h e d  t o  t h e  l o w e r  l i p ,  a n d  a  m a l e  w i t h  o n e  a t t a c h e d  t o  
h i s  e a r .  P r e f e r e n c e  w a s  e x h i b i t e d  b y  i n d i v i d u a l  b a t s  f o r  
o n e  o f  t h e  t w o  d a y  r o o s t s .  H o w e v e r ,  e x c e s s i v e  d i s t u r b a n c e  
{ a  c o m b i n a t i o n  o f  w o r k e r s  a n d  c a m p e r s )  a t  c e r t a i n  t i m e s  p r o ­
b a b l y  c a u s e d  m o v e m e n t  f r o m  o n e  r o o s t  t o  t h e  o t h e r .  E x c h a n g e  
w a s  n o t e d  b e t w e e n  b o t h  r o o s t s .  N o ' r e j e c t i o n  o r  ~ggression 
t o  o u t s i d e r s  f r o m  e i t h e r  r o o s t  w a s  s e e n .  
M a l e  P o p u l a t i o n s  
B e f o r e  f e m a l e s  g a v e  b i r t h ,  t h e  n u m b e r  o f  m a l e s  p r e s e n t  
i n  s a m p l e s  w a s  a p p r o x i m a t e l y  3 6 %  o f  t h e  t o t a l .  P o s t n a t a l l y ,  
t h e i r  n u m b e r s  d r o p p e d  t o  1 7 % .  A s  t h e  y o u n g  b e c a m e  v o l a n t ,  
n u m b e r s  o f  m a l e s  i n c r e a s e d  u n t i l  , t h e y  o n c e  a g a i n  r e a c h e d  
a b o u t  3 0 % .  
E c t o p a r a s i t e s  
B a r b o u r  a n d  D a v i s  ( 1 9 6 9 )  r e p o r t  m i l d  t o  d e s t r u c t i v e  
l e v e l s  o f  m i t e s  a n d  Cime~ p i Z o 8 e Z l u 8  i n  E .  f U S Q U 8  n u r s e r y  
c o l o n i e s .  V a r i o u s  s p e c i e s  o f  f l e a s  h a v e  a l s o  b e e n  r e p o r t e d .  
C a r e f u l  s e a r c h  o f  e a c h  b a t  c a p t u r e d  p r o d u c e d  o~ly 5  m i t e s ,  
o n e  f l e a ,  a n d  2  C .  p i Z o s e Z Z u s .  N o  ecto~arasites, wer~ f o u n d  
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o n  a n y  j u v e n i l e s .  A m o n g  a d u l t s ,  l e s s  t h a n  1 1 %  o f  t h e  p o p u ­
l a t i o n  s t u d i e d  w a s  e x t e r n a l l y  p a r a s i t i z e d .  A l l  p a r a s i t e s  
b u t  t h e  f l e a  w e r e  f i r s t  o b s e r v e d  i n  t h e  e a r s  o r  t h e  f u r  o f  
t h e  o c c i p i t a l  r e g i o n .  
R e p r o d u c t i o n  A n d  G r o w t h  
B a r b o u r  a n d  D a v i s  ( 1 9 6 9 )  i n d i c a t e  t h a t  p a r t u r i t i o n  
t i m e  v a r i e d  w i t h  l a t i t u d e  ( T a b l e  X X I V ) .  I n  t h i s  s t u d y  t h e  
f i r s t  b i r t h s  n o t e d  w e r e  o n  2  J u l y ;  m o s t  y o u n g  w e r e  b o r n  w i t h ­
i n  t h e  n e
4  
t  t w o  d a y s .  G a t e s  ( 1 9 3 7 , , 1 9 4 1 )  n o t e d  a  s i m i l a r l y  
s h o r t  i n t e r v a l  f o r  E .  f U 8 C U 8  b i r t h s .  P a r t u r i t i o n  h e r e  o c c u r s ,  
a b o u t  t h e  s a m e  t i m e  a s  i n  M o n t a n a  ( J o n e s ,  e t  a t . ,  1 9 7 3 ) ,  
d e s p i t e  t h e  f a c t  t h a t  t h e  m e a n  t e m p e r a t u r e s  a r e  l o w e r  i n  
t h a t  s t a t e  t h a n  i n  w e s t e r n  Or~gon. 
T h e  f i r s t  v o l a n t  you~g w e r e  c a p t u r e d  o n  A u g u s t  3 ,  1 9 7 6 ,  
a b o u t  f o u r  w e e k s  a f t e r  t h e  f i r s t  b i r t h s .  K u n z  ( 1 9 7 4 )  a l s o  
r e p o r t e d  v o l a n c y  a t  a b o u t  4  w e e k $ ,  a n d  t h a t  t h e  s i z e  o f  t h e  
y o u n g  a t  1 0  w e e k s  w a s  8 5 - 9 0 %  o f  t h a t  o f  t h e  a d u l t s .  Y o u n g  
o f  m y  c o l o n y  w e r e  n o t  m e a s u r e d  u n t i l  a b o u t  t h e  s i x t h  w e e k ; '  
t h e n  o n l y  t h e  l a c k  o f  o s s i f i c a t i o n  i n  t h e  phala~ges a l l o w e d  
t h e  s e p a r a t i o n  o f  t h e  j u v e n i l e s  f~om t h e  a d u l t s .  A t  6  w e e k s  
t h e  f o r e a r m  m e a s u r e m e n t s  w e r e  t h a t  o f  a n  a d u l t  ( T a b l e  X X V ) .  
P e r h a p s  m o r e  r a p i d  m a t u r a t i o n  i s  a s s o c i a t e d  w~th h i i h e r  
l a t i t u d e s .  
P o p u l a t i o n  n u m b e r s  c o u l d  o n l y  b e  e s t l m a t e d  b y  c a p t u r e ­
r e c a p t u r e  m e t h o d s , .  d u e  t o  t h e  i n a c c e s s a b i l i t y  o f  o n e  p o r t i o n  
. . ;  
TABLE' XXIV 

PARTURITION VARIANCE OF E. fU8CU8 BY LATITUDE 

LOCATION 
Louisana 
San Diego, Ca. 
Los Angeles, Ca~ 
Central Kentuck,~ 
Maryland 
Central·Kansas 
Central Iowa 
Southwest Ohio 
Ne.w England 
Weste.rn Oregon 
Portland, Oregon 
Montana 
LATITUDE 
32° North 
33° North 
34° North 
38° North 
39° North 
39° North 
43° North 
43° North 
45° North 
45° North 
45°' North 
46° North 
DATES 

Lat May 

L.ate May 

Mid-June 
Early June 
Late" May­
Early June 
Late June 
Mid-June 
.Early-Mid July 
Early July (1) 
Early July 
. Early July 
REFERENCE 

Gates (194l) 

Krutzsch (1946) 

Howell &Little (1924) 
. Davis, et aZ (1968) 
Christian (1956) 
Kunz (1974) 
KUrlz (1971) 

Mills, et aZ (1975) 

Griffin (1940) 

Bailey (1936) 

This study 

Jones, et at (1973) 

~ 
c.n 
TABLE XXV 

\ 
\ 
JUVENILE FOREARM MEASUREMENTS OF E. fuscus FROM CAMP NAl\1ANU AT SIX WEEKS 
RANGE MEAN PERCENT OF ADULT MEAN 
MALES 42.1mm - 49.1mm 45.8mm 98 
FEMALES 45.5mm - 49.0mm 47.7mm 99 
(.0 
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o f  t h e  r o o s t  i n  t h e  l a t e r  w e e k s  o f  t h e  s t u d y .  S c h n a b e l ' s  
f o r m u l a ,  N  = Mxn~ w h e r e  N  i s  t h e  t o t a l  e s t i m a t e d ,  M  i s  t h e  
n u m b e r  p r e v i o u s l y  m a r k e d  i n  t h e  p o p u l a t i o n ,  n  i s  t h e  n u m b e r  
c a p t u r e d  a n d  x  i s  t h e  n u m b e r  o f  c a p t u r e s  m a r k e d ,  w a s  u s e d .  
T h e  a d u l t  f e m a l e  p o p u l a t i o n  w a s  e s t i m a t e d  t o  b e  6 0 .  
C h r i s t i a n  ( 1 9 5 6 )  i n d i c a t e d  a  7 %  p o s t n a t a l  m o r t a l i t y  
f o r  E .  f u s a u s ;  t h i s  c o n t r a s t s  w i t h  K u n z  ( 1 9 7 4 )  p r e n a t a l  l o s s  
o f  3 4 % ,  indicati~g t h a t  t h e  a c c u m u l a t i v e  l o s s  b y  w e a n i n g  i s  
a b o u t  4 0 %  ( B e e r ,  1 9 5 5 ) .  Wimsatt:~s ( 1 9 4 4 )  s t u d y  o f  m a t u r e  a n d  
r u p t u r e d  f o l l i c l e s  i n  E .  f U S O U 8  i n d i c a t e s  a  p r e n a t a l  l o s s  o f  
u p  t o  3 4 % .  I f  t h e  2 6  you~g n e t t e d  a r e  c o n s i d e r e d  t o  b e  ap~ 
p r o x i m a t e l y .  6 0 %  o f  a l l  p o s s i b l e .  b i r t h s ,  t h e n  t h e  n u m b e r  o f  
you~g w o u l d  b e  4 3  i f  n o  d e a t h s  o c c u r r e d .  T h e  a p p r o x i m a t e  
n u m b e r  o f  you~g p e r  f e m a l e  w o u l d  b e  O~74, s o m e w h a t  b e l o w  t h e  
0 . 8 5 - 0 . 9 5  n u m b e r s  p r e v i o u s l y  r e p o r t e d  ( a d j u s t e d  f o r  e a s t e r n  
E .  f u s a u s ,  w h e r e  2  you~g a r e  n o r m a l ,  b y  d i v i d i n g  r a t i o s  b y  
t w o ) .  N o  f e m a l e s  w i t h  s e v e r e  wi~g d a m a g e  w e r e  e v e r  f o u n d  t o  
b e  l a c t a t i n g  o r  n~rsi~g a  j u v e n 1 l e .  I f  t h e s e  f e m a l e s  a r e  
s u b t r a c t e d  f r o m  t h e  reproduci~g a d u l t  £ e m a l e  p o p u l a t i o n ,  t h e n  
t h e  r a t i o  r i s e s  t o  0 . 8 4 ,  v e r y  c l o s e  t o  r e p o r t e d  r a t i o s .  O n e  
f a c t o r  w h i c h  c o u l d  b e  r e s p o n s i b l e  f o r  a  l a r g e  p o s t n a t a l  l o s s  
w a s  a  l a - d a y  p e r i o d  i n  e a r l y  J u l y  du~ing w h i c h  t e m p e r a t u r e s  
r a r e l y  r o s e  a b o v e  6 5 °  F .  A l s o ,  ' t h e  h a n d l i n g  o f  t h e  b a t s  m a y  
h a v e  i n d u c e d  s o m e  b a t s  t o  a b a n d o n  t h e  c o l o n y  a n d  t h e i r  y o u n g .  
